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im^m 1 1 -M<om 1 Rx^m 2 m&Lt(om\m&^^ 

mmm immt mmm i^^^ y ^>^mi'i^xim-:^(D 
[fs*^2] fl9ia»i. »2^^t;t|i3x^3.5"i^^/^ 

5 t>^^J^ < t>— of j:, L D D (Lightly Doped 
Drain) m^coWmv "7 i^^y :^ ^ t^h^^^ . Mf5^^^ 

^ ^ P> 6 C <b «riRF« ^ -r 1 7 <7> V ^-f tt 

[|»*^ 9 ] 1 ^O^^ 2 Sffitw^Fff /jjip® JiX* 
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20 B»-^b^V^XMia»lS«^mr1E^4^>r 

oPpltcMlc^Jt ^ ^#ia^-r-5lf*^ 1 ;!)-^ 1 

[fB^j^^ 1 2 ] mim, 1 ^clE«cD^g^BS^B^w^c5v^x. 

fi^c:43v^xtfr1amlSS<!rS^lam5>^^ s/^>'i/9R^F<h 

30 mim. 1 3 ] |»5f^^ 1 d-^b 1 2 |ciiaStC^?Sf0igfi«: 

[i»*«i 4] ^mt. m^mt^^m^^fh^itt^K 

#*$nxili^tf«lc:MJSLfc'^^^j5fe-r?Sf0^^ h^^Vi^ 

i^^ttyhffissgfi^. «riE^is«(7)^{|iji;iffifi$ix/c 

^l{g3fe^l^<b. fflrlEff2S«<0^iati:gBfi$^Xi^m2 

wiam 2 ^ mmm immhv :yi>^ ^ t (om^mm 
IS i^xm^ftmi^mm^tixfj: t) . 

50 $nx/j:-6c^^#«^i--5S«^^^^Bo 
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mmm2&m±\z\t. mm(DM^mt. mmm^(o^^ 

mmm 2mmt mmm mmh^i^i^:^^ t <Dm\a^m 

ft^\^xm^mi)>§im^tix/£ ^ . 
MiasB2iS3t^i^n. mm^^^mm^o\^htix\,^ 
^zt t-th fiws^^seBo 

So 

lo 0 0 1 1 
[00021 

h^</i^-:rt\.xm\^^h^hm^\^n-'^ 
mm^^\^x^m.mm^\^^ r> ^mMt^^± lx 

[0 0 0 31 Hid. Cl(7)«<7)Sgfiigat-*5V^X«. 
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jijKy v-y ^>TFT<irffii/>6^i;iii. &m^<D-^ 

<oTFTTu>cmm<ommf>^h(o^iii^^. mi-;!?;^- 
10 m^mm^^hm^i.fc,m^&m^^m^^^mnx<^ 
hTFT<D^^^/umm\^A!ti'r^<oi:js;5<'^^mhih 

6, ^(DfzMz., ^m^9~ 1 2 7 4 9 7-^<i^#, 
^3-5 2 6 1 l-^<ii«> i|#Bi^3-l 2 5 1 2 3 ^-45^ 
#^¥8 - 17 110 1 ^<i;^«^X*«:. 
^ /c^ 6 T F T r V >T T F T lc:>ft r^i" 5 

(gp*>. TFTOT« let. mK.^i^mmfj:mm 
j^^mf)^hm^m^m^vtz.m&mm^m^i.xh^^. 

[0 0 0 4] ftfe:^x% ccoiico?s^3^@ic^b^vNXfi. * 
-^:^yv>^m^. ^^m^^j:^(DTFT^mf&mmt 

[0 0 0 51 :itih(Dmmm^(D^h. yv^-r-i^m 

^^®®-hco^^ vtf^<^)<g:i^^^@6<)^ bX. 

m'^mmxmmivxmm^^mm i HK^mWi:^^\^^ 

S^IS*|;i^>/.e<Xt6o e»J^f^. 1^11^7-2 9 5 5 

2 0^>^«lc. w(7>J;p/j:>^y^-r-v^©K<^-«»Jdsgi 

:^$HXV>-5o 

(00061 f->':>^y v^iHiK«. Mm^w<ommm^' 

40 [^S!bXtt^-r6fcJ6(w. ®^fs^<^-i^>':7^y >'>/-t-6 

t^^ict. ^f0^:^i:iibMt6!ij®(7)f^ji. mmmti<D^ 

(7)Si23[BlKSrT F T r u-Y SS-bl-Kit 6 CI ^ t^lBX 

[0 0 0 7] tz^x\ z(Dm(of^^mm}iH\z.i^±^th 

f>^^htiX\f^^o ZiDfctb—ma-i:. fSS^E«£|g«|-r 

50 ^:itnni:>tix^h-r. ^mmi^M-rhm^&m^irm 
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T F T T u>r mmm\zm-f ^zt f^/^v \ 

[0 0 0 8] 

[0 0 0 9] l./)>L.fj:/)^h. ml^<Dmm\B\^^m^i^(D 
[0 0 10] ^fc. iifci^;^ffi«clcfe5?£fB(cffi-^5S 

[0 0 11] *:^|^fi±^UfcPp^®^|;i|g;9^/.^$ttfct 
[0 0 12] 

[^s«:«*i-6yhi6co^si is*^ 1 \zmm(Dm^m 
sn±mmm^m^i-hfctt>\z. ->y-o»i&t/»2S so 



iRpffi^l 1-194360 

6 

mt(r>m\m^tm^^tixfjt^. m^mim^±\z 

fcmm<Dmi^^ y^^-^m^t. m^m^(Dmi^^ 

^i.xmmm^(Dv'-^m\cm^^-ir^-^i^yD i^^j^^ 

^tc^fefr vx^>^ mm-r^ yv^-r- v^ihi^ t(D^h<i^ 
tj:<t iy-:^(Dm\mmmm i ssiciseb ^tix^^^ 

mm^mir 5 mrlSlg 2 l^XI^m 3:^^ Vm^(0 b *> 

<o^}^fii< h\y-^(Tym^\z^^n^-r^{tM\c^\^x. 

[0 0 13] f»*3Ri(;i|5«tcoSS^igetc:j:tv*^. 1^> 
:/y>^[Hl^fl. ^J;tJ^TFT^;5>b/i:6^l^c»^2^ 

FT^;«i^f>/.c-51SIS:<7)B3>^>r i/^^-iJ^^T-tcJ: 
cov^-^^ir0f^B/Ei^-</Vf^:7^y "f-^-'y^^^m^ 
ft^ic5feff LX^^WS^-r^o w;h.e>c^1^>'7^y ^^^0 
K^:>^y^-^"v^leIK^<^5 V>^^< i:t-:^<r)lHlK 
mi^«t^^tt^nTVN5. ccx% Ili;^^ix^ 

UX>b. *?iJxJ^TFT^7J)-f./:e6^1. m2^tJ^^3;^ 

$tt6o z<otiib^ mx.^TFTm^h^£hmi. 152 
mzm±^ti^o mzz(oxo\z^ f-:/ry ^^^iHiK^ 

i:?" y ^ ^ V^lE] K {CO V ^ X 0]g3t $ tLX V ^ ^ . 

fern 1 &m(Dmmn^{zmm'r^'^^mm'tfj: < 
m^m 19 1 s«SfPi»iwisB"r€» c t>x# 

[0014] lt*« 2 (;i|E«tOfRS^B«±ia»SS:» 
*i-6/c^6(c:if*«l^c|s^co^^fsi^@^c4oV^x. ffiris 

^1. m2Rx^ms:^^ y^>i^m^<obh<>^£< ti. 
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[0 0 15] m^m2\:imwt(om^mm\^^tii^> m 
'y:^^ (TFT) ^miSL'th^mw^m^^tst'^. rnz-w. 

F T (7) h 7 t5'«M4;55^{k^'51Pffifl*8S«;iB5Jh $ 
[0 0 16] li*«3lc1B®<^)?SS^B«JilE^i§^« 

^ /v^i«^5:ut L D D mSc i-»r&] -r ^<fi:B (^iS ft ^ V ^ 

[0 0 17] a^3i3triE«t<^arssBitj:^xf^. m 

Oli, LDDS3g60TFTi6^e)/c^-5;6^ iS*g«:i^/.C< 
^ tIST F TO^i-^/Hi^&t/L D D®«tcMf6]-r 6 

&eic^(te>ixTv^6oT% <S{-mis«(^fiiid^p^;^!9 

[0018] mim.A.\z:^m(nm^^^Wit^Lwmm^m 

[0 0 19] fi*3i4|;iiefficDifg^^Bt-J:tif^. 
gfi#S<^>^>r iy^^^^^^lc:^^ LTK*tjbtiTi^^ 

[0 0 2 0] f»3}^^ 5 lw|B«c<^?^^0^gJ:±_tlB^ja^^ 

[0 0 2 1] a*«5«c:^«o|gtSi^Bt-J:Hf^> 
$tt6o t2§oX. ig3tSi;i^[6lKB^?ti'5TFT^O>^ 

[0 0 2 2] f»*«6 lC|B^<^fiSS§SB«-blEMH^ft¥ 
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*-r6fcJ6tc:ffl*«5Jc:fett(7DSSa^BI-*3V>T. iiriB 

[00 2 3] f»3ft:«6tClB®(DSSfB^BJ^<tiXf^. 
[0024] g»*^ 7 »c|a«oSSa3g^B«±1B^S<S:i» 

10 m2^tS(7)Hfrief«sic»ffi>t'6iiai;::^tt^tt/c>t4-f^mii 

[0 0 2 5] |»:^^ 7 tcie«t(7)fSfB3SBic J:n(^. 

n€>TFT^$(7);^>f ix^v-tJ^lR^jr^L^^feSomte^ 

[00 2 6] a*:«8 i;i|ait(D?Kf03feBf:±±ia^^ft? 
«:-r€>fc>!)lwgt*^l 7(7)V^i'tt;^^^-:^^c|S«fe^^)S6 

^igH(-*5v>r. B^iemis |g2^^u?^3>^^ ^:/^:/>/ 

v^;^ ^ e> -5 c ^ i: -f -5, 
[0 0 2 7] fS*^8(c|Egc(^?S^SgBl:iJ:tLf^. ^ 
1. m2^t/m3;^>r ix^v>r^^<Z)9 V>/^< 

< thmr FT {cM\^'r^&m\^wtnhtix\^^^(Dx\ 
TFT\z^\^^x^mmi^^M\^^^jftmm-^±i.x. 

[00 2 8] 9 IC|E«cC^?gS3^B«-JilB^j§^^ 

^^B{^*5v^T. ffri5mi:5:t;^^2SKic3?£fT^ct¥ffi± 

Kfi. MI5^iZ21,^l9»w»FRl-r'5fiS:Bi-l9:ftbn3fcC^ 

[00 2 9] m*m9\z.mm<r>m&mm\^^tif^. 

mm^m^^tixv^^. zzx\ -^^^vi^vm^Rxj^ 
50 M.m*)\^M{^-r^{iLmi^^nhtix\^^^(DX\ mm^m 
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[0 0 3 01 1 0 \zmm<Dm^mmn±mwkm^ 

[0 0 3 1] m^mi otwiE«co*ss^et;ij:nr^. is 

t^mt^^ti^. t*oT. :7^y ^-r-'^^iuK^. mmm^ 
^tmmm7f:mm%:mA.x^Mo^m\cm^f^:it i^>x% 

1 0 0 3 2 1 i«5ft3s 1 1 {zmm(om^mmn±mmm^ 

m^'r^tiMzm:^mif)^h i o6ov>-rix?5>^-3ii-iE« 

[0 0 3 3] 1 1 (cfE«cOf^^g®|;i ^ 

t)7fe^;i)^A^Lrt. «SJxJ^TFT^;J)^e>/ct'5^4;^-< 
So :L<OtL}!b^ «fiJ;tJ^TFT^7!)^??/^S^4>^-r iy^> 

[0 0 3 4] ffjj^Ji 1 2 \:im^(Dm^mm\±±uwm^ 
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[00 3 5] 1 2 iria«t(Di^S^Bic: ^ 

i:^m^{^^\^^xitmmi^^m^x^ytmmii^m±i.xys 
-r y^:yywm^^iti.xi^^m&^mit\^xi.^^^ 

\i^x(Dmmm^tix\^^^tctb^ m:^^^2Mmcm^ 

a-rsc^btiXtSo 

[003 6] 1 3 \zmm<om^mm^±'^wm^ 
m^i-^fcib\^mMm i d^e> i 2 tciE«<^?ss3SB^<« 

20 ;tfcC^^it#m<i:-rSo 

[003 7] g»*^ 1 3 \zmm.<om^mm^j:ti^. m 
jixE i.fz^m^m(om&mm^m^x^ 9 . 

M t) ^mi^M't^m^i^m/)m < ^tt/c;^^ ^^^^ 

[0 0 3 8] f»^^ 1 4 l:i|E«(DS#t^^^^B{l. 5fe 

a^^. m^Mfi^hm^^ti^yti^^Am^tixm^mm^ 

3te(OAMyf^BEB$tL/c^ 1 s«^t/mm'ji^gaB 
^ tLfc^ 2 <b m $ tifcissy^B t . 

^^^i^m\cMJt^\^xm^mt>-mm^tixfj:o. mmm 
2m^^mtmmm&mmt<om:^n^miim^^tix 

[00 3 9] m^^m 1 4 {^mm(D&^mm7rimm\^xti 
m2m&tmiMmh7>i^:^^ t(omcm^^ 

#{i*^^^I^Si^Bl-IAt)#tt^.^<xt>av\ iJ^oX 

50 m2m^^m%:t&^mmimr)nn^:itfj:<^ mmj^ 
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1 0 0 4 0 1 m^^m 1 5 \zmML(Di^Mmm:^mmi'±. yt 

^m-tm&y^ h^<jy->^t. mmm^Q^^ 
MmmTT^mmi^isi^^x. mmm^^^^ by<^\^zfn. 

ia»2ssjii;i«:. m.Wi(n^^mt. mwmi<n^^n 

t (Dm\^nmmm i mm h ^ >^v^>^ ^(/^d^^tf <th^-f 

[004 1] m^m 1 5 (c:i5Sc<^)i^*rM^^ig@i- J:n 
1^. m2M^^mti-^^^m\m^Hnhtix\.^^fc 

[0 04 2] ttjRJi 1 6 \:im.m.<r>j^mmm^mm:n. m 

[0 0 4 3] ftJit^ 1 6 icilsScOSItS^^^eir J:n 

[0045] li*^ 1 7 Jc|aS!(;3lS;|tM^^^Bt=:ctn 

[0 0 4 6] *^W<7)COJ;5*f^^&t/flfe<o*iJ#fl»: 
[0 0 4 7] 
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{zm-5\^^xmm^^. 

[004 8] {m^mm(DmfS.) m^mm(r>mmmm 
(Dm^\^r>\,^xm 1 ti^hm5\zm^\^^xmm-t^o 

[004 9] ife-f . ^SS^S<^^*«^l-OV^X. IS 1 
OJi^^tCioft ^ T F T T SS-hl^i^Jt e>nfc#«E 

rpi^^^i6T^'riEi2coH-H* mmmxh^o 

[0 0 5 0] (3l^c::^l^T. m&mWi2 0 Of±. 
TT U>rSSl ^il;tTV>^o TFTT WSSl JilC 

h y i5^^jRicKft?>ixyhis»<z)ii}^msi 1 

x:^\^i,::m^mm^tix^ f9 j^iS Y;^f^{;i^eoT#t/ 
^y'-^ms 5 Y:^[^\zm^m!.m^^X:^*)^^^> 

x:*r6]ic/&oT#u563fe^i»3 1 ^"r-^ms 5 ^ 
iij^s<^i 1 t<Dm\z^^^&'r^tmz,mm\^^i-f^ 

l-iD—mt LTOlS»<OTFT 3 0 ^ *5?^i«$tlXV> 

a^SmSi) ^Sj»3 1 i:^|^^T^c?^^fiS;$^^TV^6o 

[00 5 11 TFTTWXtel Ji{^*ilEI^. ^SScOt^ 
->5^^3 5(C^^«iEU-<yKD:7^y ^i^-v?f§^^iU^ 

P^^t-^^i^>:7^y >'^UT^^cDT"-^ig$3 5(c: 
30 ^^Jr^jjsai-^f-^^i/y >^[HlSS3 0 1 i:. -T^-^igl^ilj 

So 

[00 5 2] ±^mmW}\Bi^ 1 0 4 i^umm\Bim^ 
hm^^ti^mm. mm^^iy^m^m<^\^^x. mm^ 

[00 5 3] y'-^mmmm^ i o i ^^i^SfPSfjiwiuK 
t^hm^^^fi^mm. mm^^y^m^^\^m-5\^x. 

40 ic^ib-^x. :^c^xr^ 6ocoili^ft^;^3 0 4^>!r|e:o 

v:7^y v^lHiKs 0 1 lwf-:x:7^y V:^iHlK^»ft-^j»3 
0 6^^ LX^^^-Y ^ >^XKS^5):tt^-r6o 
[00 54] Xy ^-V — >^lH]K2 0 1«. TFT202 

2 0 4^5TFT 2 0 2 (7)y — ;5^S<^tCg^^$ ttX^S D . 
Xy^-^-v?lBlKigl!j{t#iia2 0 6;5>STFT 2 0 2<D^ 

- hmi^i-s^ji^snxv^So ^ux. xy^^-v?m-^ 
i»2 0 4^^fM.x. ^^mMfi^h^]}^^-i>m^ (N 
50 Rs) ^m^jz<t^fcmz!6!:^m^j:m^mm<ommi^mt^^ 
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3 5 |coV^TIl^^^t^ (V I D l -V I D e ) d 

^nummm^h':^})^^-^ym^wmm^ (nr 

[0 0 5 51 ^^^dia&a 0 ifi. tft302 

:^^lHlK^ftfi#l^ 306d5TFT302<7)y~hmffi 

T. 6 0(0/^^ U/V/^iU^fg-^ (V I D I D6) 

;i>A:/j$;h.6<h. :Lfih(r>m^^^ (vidi-^vid 

'7^-^i6g3icjiii^kPP*p-t6o m'h. y'-^mmm 
Ki 0 1 v^iHisss 0 1 t\t^ mmm^mz 

(viDi—vioe) ^7^— ^1^3 stcttj^-r-SJ: 5 

3 0 1 ^l^^lCil^L. 6oC07^— ^i|93 5^^^/^-6^ 

s<Dmvin. mmm't^2^ 3. 5:*:*v^ji7;*:jeji 

V^dlKS O 1 ^fll^-r^TFTS 0 2COS#5i;9^#tt 

[0 0 5 61 :^nm(ommx\'±m^. ^mm\^nnhti 

yhTFT3 0. >^y ^-t->^lH]K2 0 l;5S;^-r'5TFT 

2 0 2^^t;?i^:/:7'y v^|hIK3 o i ib^^ir^TFTS o 

;55AWLTt. TFT 3 0, 2 0 22iT/ 3 0 2 ICAW-T 
FT 3 0. 2 0 2^^0?3 0 2lC*3V>T*m^«l^^l-J: 

[0 0 5 71 ^/c. ;^||j6Sc0J^ffir*tiTFT 3 0. 2 0 
2&C/3 0 2CD/>/^< i: t^-r^/i^ScTtwjgfig^nfc 
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i-5<t5l-i-So TFT3 0. 2 0 2Rr/30 

^byi^i^:^^wi^(omt^m<tcisbxih^o ^mim 

>c*f^SS2ic»f6imsS<i^«i^-r'5iEi^<hS^6^ 
\zm^l.xh^\^\ Bl 1 iw^-r J: 9 ^SI9ig«llIK 

1 0 4(7)^imfi(omai^;^-e>3s^$nfc^m{^:i^5 0 i 
3 1' ^m^-t^^mi^rMso I t^mi^x^x\^\ r 

^^Ej»^is:ftT. mmiiL^mm\^xiyX\^^ztnm^ 

20 [0 0 5 81 JEtccoj; :rv^^-i^m^2 0 i 
^1^i^:/y i^iJ^[eIK3 0 1 JCOVNT. TFTTW^rSK 

rn^<7)[H]K^t?^3l5t7) J: 5 I^^Tfetit^.^Sr-J^lwAn^n 
fcT F T r 1 (^^iag|5^lcg£g-r 6i£^^^ti«^cC 

-rJ:5l:i^olli2^r/(§l3(;i^-t-J;5l;i. :/y^^-v? 
[BJK2 0 i&t/i^v:7^y :/^lHi^3 0 i(i. >^r6iStS2 
J^?l^^$ttfciSl5tf4<7)^iaS^t) 5 3lc:^r6ii-sttBt3 

^QV^TTFTTU^Sffil_bl;l^lt^t^TV^6o 

30 10 1 'Rxi^^^mmmmn i o 4 

fS^^ 5 0 L/^V^T F T r Ix-r XtS 1 < 
[0 0 5 91 [112^151) 3 ;w4b*V>T. TFTTU^Sffi 

ss^K ^ ^t>^x^s.^^m 5 0 ^aa-r s v^-z^spwo 

LT<7)3fe^5l^l::14«lli^^?>/^-5>'-/W*t5 2;d5. © 

40 2Jl^c^Q^t5®®^^®^ac^>'--/l-tt5 2 ^orpiicfi, 
mtH:^(Dmm^m^ 5 3/ii5^t:re>ttxv>6o 
[006 01 ^5am^ •) 5 3 m^mmmiTr^mm^n 

IS L X ^ P 35 Ji^^ ^ nfc^5feti(7) >^ - ;^ T F T r U 
mm^\^:^ !9 ^K^-^<^^Pa>j&t;i(S;txX L^t>*l> 

m(omm\^ 5 0 0 // meJi±cnig^«pos^t^(D^7tttitt^ 

50 ^!9 5 3ti. Cr (^oA) , Ni (^s/'Jr 
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[0 0 6 1 ] 2(D^m<Dm^\^^'±. H®^^ 

1 0 2 i^mn htixia 9 . mmm7r:m^<oiE:^<D 2 da 
tifcM^mmmm^ 104 ra^ro/j: <t:itb<Dmwc(Dmm 

1 0 5?i)5^(t^tLXV^^, ^Ac. >i*[6lS«2<7)=i— 

2tmtm c^n^m-oM\^m^2t^^m'y-/^us 2 

ICJ: T F TT u-f 1 (wH^^n-CV^-So 
[0 0 6 21 '^])^^'-i^m^2 0iRt^-9':y:fV:y^ 

SSag 5 0 IwMi-^T F TT u>f S« 1 ^^V:i:Linh(0 
^y^-v->^iH]K2 0 iRTj?-!^>':/y v^niKa 01$: 

1 2i^t/*^j»igSjIlIK 1 0 4 5 0 tcfiii--6 c 

co/j;v>T F T r i^>r stg 1 ^^^iag^5:9'^c:^^t ibttx 

j»ig»iHiK 101 ^lE^mmm^ 1 0 4 ;6^?><DiEijsm 

So 

[006 3] CK^i: 5{-^iai.^!9 5 3T(-. >^y^-^ 

-i^iiis§2 0 l^a^'t^>':/y >^^^3 0 1 ^^tt-sc 

^^jJSIgfblElK 1 0 4^T^-^j^igib[e]Kl O 1 
F TT W Sfi 1 <D^5agi55>lc:^«^i$oT?^^-r 

B2 0 0ic:*5(t6*a^^BSa<^«^>S:ffl< Ci: t>/^ 
[00 6 41 ^ i.x-:^x\ mm^^ t) 5 3 fiig^i^x* 

*>so-e. n\^m&i2(omfi^hx!ti'r^&m^m{^M'r 

^3 0 1 (mh. TFT 2 0 22§lt/3 0 2) c^JilcSUi^ 

2 0 l^1^V:/y >'iJ^lH]K3 0 1 (BH^s TFT2 0 2 
S:t/3 0 2) 0^>/j^< ^ h^-^^/i^m,T\^mi^ htlX 
V^-50T^ TFTTU>fS«l<DW^P>AS*^6MD5fe 
^^:/y ^-Y— >^[I1K2 0 i^-y-:x:/y >^^^3 0 i 

(in*>. TFT2.0 2&t/3 0 2) trS < flai-i£5fc"C# 
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60 wtUClJ:*). >^y^-\'-v?lHJK2 0 10TFT2 0 
2. ^V^^i1^V7'y >^^IhIK3 O 1 COTFT 3 0 2<Dd^ 

x\ :L(Dmm\^^\^^x^mmmm^\^x^^mmtm± 

TFT 2 02. 3 0 2<Dh9>'i^:^^^i^n^i\:'t 
10 [0 0 6 51 ;;JPXT. i^-yl't^S 2tw®i-5TFTr U 

^Sffiiin5^>i-yy^^-v;^teiK2 0 i^^f-^^iT^y ^^i/ 

11I3S3 0 1 ^J^^-r5IR"t?«/j:v^ox% wtt?>cDIlIK^ 

^^•rSTFT2 0 2RrJ^3 0 2$:^— /l-ttS 2 iClilA 
2^£r3feWfc:$ii:'5XSX^S«#J^^^3fe^+^lc: 
[0 0 6 6] HI 1 tC:^Uyc J; 5 l-*^ifeiOJ^^Xfi. It 

01^. pij*ft^i^4r««&i-SfcJ?)(Ov'--^5'i8Slg«j[E)Ki 
0 l^t/f-^^:/y ^^i/lHJ3S3 0 1 i:Piffi«^ai«^fetAy 

xRM(Dm^^mn^:itr^x^. mmM.m^ 5 3T<o;^ 

[0 0 6 71 >^y ^-r— :^iHi8S2 0 i^tj5-i^v>^ 
y v^iHiss 3 0 1 ^fli^-r 5 T F T 2 0 2 :s:t;^ 3 0 2 

[UKS^tcoi ^xm 4 ^SlU^EI 5 ^#fiB, LX*^ 
IJiBJ-rSo iSis III4(:±. :/y ^^-v^lHl3S2 0 icoTF 

T 2 0 2^m^'t^^m(^TFT^7jki-m^mX:h'0 . 
30 0 5fi. I^VT'y :^^lH]K3 0 1 <?:>TFT 3 0 2^«^ 

■t^^U(OT F T ^^-ruiKiiixfoSo 
[0 0 6 81 04 (1) 9lw>^y^^-v^(pi8S 

2 0 1<^TFT2 0 2 (HI 1 #BSJ fl^ N^^^/V^T 
FT2 0 2 a^^^1t^^i^Xt>J:V^U. 1114 (2) {C:^ - 
i-J:9t;iP^^^/V®TFT2 0 2 b;d^«b«fig^?ttXt 
1114 (3) Cl^-r J: 5 (CN^-V^/V^TFTJ^ 
t/P^-^-^/WMTFT:«)^e>^SffiMMTFT 2 0 2 c 
hm^^tlX^X\f\ ?ilb\ 1114 (1) ?b>e>|l|4 (3) 

\:i^\^^x. mi\^^\^tc-:fv^-r-i^m^mW)m^-m2 

40 0 6>Sr^rr*LXA;^$n6:7^y ^i'-v^lH]K^ib<I-^2 0 
6a. 2 0 6 b II. LX#T F T 2 0 2 a 

— 2 0 2 c (c:A;^$ttSo I^D< 01 (c^Ufc:/y ^-r 

-v?fi-^i^2 0 4^^\^xA:t)^n^'^V^^-i^m^^ 

NRSfl. y->^mjaE<h LX^TFT 2 0 2 a~2 0 2 
c(CA;^$ix6o N^ir^/V/MTFT 2 0 2 a tcy— h 

m&t i.xm\i^tih-^v^^-iy\B\^mmm^2 o e 

sit^ P^^^/WMTFT 2 O 2 b icy— h^iE.!: bX 

mii^fi^>y'v^^-i^mKmmis^2 0 6 htn. « 

Sld^^m^XfeSo «§oX. ^y ^^~-v^|H]K2 0 1 
50 ^ffi«STFT2 0 2 cX«fi8;-r-54&^Jw«. >^y^^ 
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-v^(HlKIEtt<t-^2 0 6 l^y^-^izX^RU^"^ 
T. >^y^^->?llIKigi!ift^2 0 6 b^JI^^LTt J: 
v\ 

[0 0 6 9] 1215 (1) IC^-r^t^l-i^^-y^y ^^^iHlK 10 
3 0 1<OTFT3 0 2 1 tt. N^^^yW^T 

FT 3 0 2 A;^>^^t^$ixTt J:V^L. 13 5 (2) Jd:^ 
-tX 5 iCP^^^yV-^TFT 3 0 2 B75^^>1ti^fe^HT^ 
J:V^L. (§15 (3) IC^-TJ: 9l-fflM§^TFT 3 O 2 C 

;5^?>«fiK$nTt>J:v\ BIS (i) ^^e>!a5 

(3) (w*dV>T. mW^yr^l^fcmmm'^ms 0 4^1^\^ 

FT 3 0 2 a — 3 0 2 c{c:A;^$iX^o PC<[^lJ-:^ 

L/c7^-'^i^igi!jiE]3§i 0 i/)^h-^>-:fv ^i^f^^mm 

<t^30 6 a. 306b(i. hSffi bT#T F T 

3 0 2 a — S 0 2 ctilAj'j^tt'So ^i'c:. f":^:?"!; >i/ 
[EI8S3 0 1 (c^o\.>Tt>. mr3iE<o:7'y v?Il]^2 0 1 
(Dm^tmm^. Nf^-^^yl-^TFT3 0 2 alcy— h 

at^ P^-^-l^/V-MTFT 3 0 2 B{c:>>*~ h^JE^ L.T 

mn^ti^-^^^-^v :^i^\B\^mmm^3 0 6 b ^(i. ti 
sjcK^-^xfcs. i$oT. >'i/iHiK3 o 1 

^^SW^TFT 3 0 2CX«^-i^6^'&t::f:i. i^>':7^y 
^i/[H]K^ftft^3 0 6 a. 3 0 6 bfflc;C)f-Vy^y 30 
^^mmmwm 3 O 6 < t 2 J:i£:>M ^ 

[0 0 7 0] ^^ic. m^^mm 200 

|C4ott6TFT 3 OCOA-A' tC?&ofc»r®ia ^ . :/y 
^•r — v^|eIK2 0 H7)TFT 2 O 2(7)B~B' {dfeo/c 

[00 7 1] 06 ^7)B^ffila(C:^5V^•C. SSS^B 200 
fi. #iij^l^^ttjbtL6TFT3 O^F^55)'IC:Jol,^r. TF 

*^iSS3i (y-hm<i) . m2grB^)tei^^4 2. v^- 

^i693 5 (y-xmS) . ^3®Pate^g4 3. 

fti i^tr/EfSjMi 2^<txTv^-6o ?£ftiSe2oo« 
*fc. ^Jxt^;e/7^^S;6^e>^'5^ffi]S«2^U5|c-^co 
-bl-SS $nfc*iimS 2 1 . Er^lM 2 2 2^t/» 2 50 



S2 3^ffl;t-CV>6o SKSiiB2 0 0>llEIC. CtL^<7) 

[^SSP«1i;il*^t$Hfc?Sf0^ 5 0 <^{i;tTV^-6o 
[00 7 2] ::^xf^3t-f. rne^^T^^o^-^. TFT 

3 0 ^m(Dmm^-^\i^xm\mm^^o 

[0 0 7 3] TFT3 0(C*>!r»r&]i"'5ffiB«-5BV^TT 

FTT u>rs:Ki±i;ifi. m^mzt^^^wt\'thixx\^ 

ii>tg3fi. Ti (^^>^) . Cr (^ciA) . 

w (tJ'Vi/xx:^) . Ta . Mo (^y::^ 

T^v) ^l/Pd (#&) ^co/>/^< <^ tj-o<^-^tf^J||. 

KWS.i) ^(7)^Ja^^;5^^/^6o ^TtKS^iSffi^i^ 

jRv^yi^^ K;5^?>ifi^i--5^. Bn*>. vy 

3(DW3|6KC<^^^^^, V^y ::3V:§r^A^-C/^6TFTT 

So 

[0 0 7 4] *fc. ^3t^3ll. jll7{c^-rJ: 
^J'^^ h7jx-/l/5 0 3^:fhUT^mffi«S5 0 l^ax. 

m^fix\^^^t^y:\^mmiLm^mm^f\^x\^^^ 

*| 5 0 1 ^ LT fi. y^-^J'i^^SjIMlSS 10 1 ^^^Wm 

»[Hi3Si 0 4^c7)^iaiHiteictti^^ix6mi!i^t^i£«s^ 

r^twJ:9. TFT3 0(O;^-Y2/^>^«H4«lc:^»« 

^^tf-rci:/5i5/^i\ m^mz\^mm^h^x^^ 

J:v^U. ^v^fi*iim<12 l(c:gM$ttX^iimS2 i 
<oWSLK^i^lXiyX\i\ ffiU 3 ^m^Wtci^iS 

[0 0 7 51 ^7feS3i:1S»(?)TFT3 0tora 

icfi. mi^rBi^^^4 i;5^^{te)nxv^6o ^i^FbI 

>teimM4 1fl. >PJ;t(^. NSG (y >-K-:7'v'y>5r~h 
. PSG (y Vi^y <5r- h;??;^;;^) , BSG 
v>y h;j?f^;^) . BPSG (/i^o^^y^^v^ 
y h;y^v;^) /^^'covy h;^^^^. ^{k>y 

=1 :/K^®^b y >^mmf}^ ^/^t). TFT30 
S^^fleS 3 2 3 

^ttf>n5t>ox^6o MIC. ^i^r0iteMg4 Hi. 

TFTT !^^S«l(^:^®lwff^^^tt6C^ICj:f9. T 
FT3 0(0/ci?>OT«fe^^ bXcDiatg^t^^-r-So EP 
•t>. TFTTU^S^lO^c5(7)^0^{Ciott6^tt 
i5fe#m{C^Sf^H^XTFT 3 0(O9^\^(D9^it%:m 

[0 0 7 6] ^2s&ii^€4 2isLx^^zmm^mmA 

3fl*>!r, NSG. PSG. BSG. BPSG/^^CO'> 

[0 0 7 7] mmmM 1 1 fi^j;t(^. i to^ (-r 

e>*5o (Si. SK^SSiSe 2 0 0 ^^I^Sc^^KA^Bi- 

^ij^m<iii i^m^{^xhx\i\ 
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[0 0 7 8] mi^mi 2\^m^^. K«K>iif 

[00 7 91 ^mWm 2 1 II. Mf^Sffi 2 (7)^ffilwigo 
T I TOK^3&>e>?^^$ttTV^6o 
[0 0 8 0] gEr6]J^2 2(i. >PJ;trf. /Ky^^ K»^/cf 

[00 8 1] m2S3fe^2 3(i. TFT 3 0\-n[^^^ 
0fS^«l-C r i t^H(n4tm^n'^^-^-:y'^T i 10 

e»ff^^$nTV^6o M2^7feS2 3fi. TFTSOCO^ 

[0 0 8 2] ?$&S5 0fi. mmmmi it^mmm^ 

1 ^;65>ft®-^6J: 5i^gaB$tL/cTFTr <^ 
[0 0 8 3] T F T 3 0 |Cfil6#^<?5«j^;coV^ 

xm\zmm't^. 

[0084] TFTSOfl. 3 1 hm 

6¥#«s:g3 2. *^«S3 1<b3|^^»:g3 2<^^i^)gi-r 

^y- h;?fe,^g3 3. ^mi^m^2\m^^i^\^f^:y-^ 

3 2 Ku-r ^«SSc3 6 ^{l^-CV>-6o 

3 6 =ffilBc<^)iii^m«i 1 1 (T) 5 hoyn^.'t 

^*E3 6(:±S^cOJ:5(-. ^f^^flsg 3 2 ici^ NMX 
« PS<?5T F T *?^^i-€> ^^j-ij; i:X0f^«a(ONSffl 

ttTV^6o N^^'r^>'l^</)TFT*i. af^]iS^/il^^^V^<^: 40 
\i^'}m,^.t^'h^. 5/^>^i/^^X*fo6TFT 
3 0^ LTffiV^ett6C^3^5#^V^ 

[0085] TFT30J1. *f ^ b < L D D^jg^i^ 
TFT 3 0(1. LDD<tattC4o(teig;SS<0 

Taas^«)icy-;^Mafi3 4&t;5Ku>r v^*E3 6^ 
?^^LTt>ctv>o "fer>'v:7r7-Y>^§!oTFT'efoo'Cfc 

<tV\ *fc. :*:||JScr)Jl^^X*(l. T F T 3 0 ^ v- ViZ/l^ 

h«a^-C^L;rcj6^ y-:^filSc3 4 KL^^ 60 
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3 eOKIcy- hS1®3 1 ^2ffliE^JICiB^L/c7^cxT 

/i-y- hfiiitxt. y- hm<i3 1 ^3fflieJi±ffi 

S?LXt>J:V\ 5^c^1tig^Sn(^. TFT3 0(D 

[0 0 8 61 ^^)^3 1 (y-hmi^)fl. *?^L<I1 

iSiH^^JS^xtt&JS'>y1^>r KiK^^e>j^^*tLXt>J: 

^2 3;!|5S5^«CO-?R5XH:^a5l:im-r6ig3feM^ b 

xiEg-rnf^. ^^M]^^^Jlvyi^^ K^coi^o^Tfeii 
^2^^^2 3oo-SfR3i^«^gp^^liSi--5ci<5: 

[0 0 8 7] ^-hmmms sn. it^^m\^^m^(Dm 

mmmitiyv iurom) ^mt^>v =^>m^c 
vD^mxmmi^x. 2m^:x±(D^m^-hmmmmm: 

%:M^i.XhX\\ 

[00 8 8] -m^^^^^ji-i^m^^ti^^^mf^m 3 2 

J: D LT V>T F T 3 o co h ^ i^v^ 

mt)>h(D&M^m(D^iiZMi^xn^ >ftr6]St5 2t;i€-TF 
T3 0tc:*^^rpi-r6ffiB(w^S«<Dm2i^3feg2 st^jf^ 

^$n-CV>60T% g:#+^ixfcA*r7t:;65^^«s:^3 2C0 

tz^x\ M\^mm2±{:ij^^^ti^m2m^m2 3^ 

TFTru^Sffii_Hcfl^^LTt>J:v\ co^. x 

2 3£*g2 3«^B&T*#^o «§oT. n\^m^2tTF 

[0 0 8 9] T^-^i^3 5 (y-;^m<^) (1. mmmm 
1 1 ^i^iici I Tomm<Dmmmm^Mmf)^hmfS.i^x 

t>J:v\ ^v>fl. A 1 ^<7)^£l&fet^JS^^«'>y i^-r K 

[0 0 9 0] Mi3:cn(wJbD;tTXHf^;tX. ^^i® 3 1 
Sl5^^6/cC'5TFT 3 Ooy- hSS<^_bfill;6^bS5 
J:picy'-^i»3 5 (y->^®ffi) $:Al^o^SM/j: 
^«S?^^^e>?g^-mf^. l|2S7feg2 3 

:it^^m^h. Cw-e. 7^-^)^3 5(1. TFT3 0»C 
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(Dm^Ml^Xn. TFTT U-rSffil (C^TFT 3 Olw 
[0 0 9 1] ^^c. ^2^Pb1^^4 2|Cf^. y-^^ 10 

V^So Kl^-f >^MJ3c3 6---C0=»>'^^5^ h^J^— /^3 8 

UT. iii^mffi 1 1 « K u>r 3 6 \zm^^m 

fcm3mmmmim4 3<D±m\^wtnhtix\^^^. 20 
10 0 9 2] m7<D^mm\:im-rx^\^. ^± 

i^xTFTso^mnhtix^r). ^fcmmmmi i(o 
mmtomm^i^^f&^xy'-^ms 5 (y-><mffi) r 
xfM^msi (^-hmm) ^>mnhtix\^^^^ *fc. 
m^m s^^TFT 3 o<D^-r^yi^^^m^Tf)>h^^x 

\i^^<nt^^t^^^ !l|7tc*5V^T. c^-fSjtcffiBi-s^^ 
T% Mitm3b^:y^^ V^—^\^^oz^^\^xmJ^^ 

tC^Jgc^tlSo iS3feS3«. *^jSS3 1 l;ifp^o-CWJC 
COT FT 2 0 2(D^pt£< ti^^m^W-MZ 2" - 

M^T«ra5J:5Jwai3tg3" IfoS^^ffl 
iia^n^p MIC h7:/v^^^#^4;!l5*MLL^t^v^J:5lw^ 

2 0 1. y'lJ^-r-v^IeIKig»ft-^M2 0 6. ^y^-v 40 
-v^ft-^112 0 4^^tit3l57^iy K;^-<-;^T&o:rc^i2 
mSI ♦) 5 3 T{w?l^fifei--5 C ic J; t) , SiaiilK^f^ V 5i 

[00 9 31 nxim 6 {C*5V>T. 1 1 l-fiSffi 

Sa7 0;^5^^|9:*tf>i^TW^-5o ^cr)^a^fi7 Ofl, 50 
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cfc H) Jr<*:WICfl. ^f^«f*:S 3 2 O K U>r VfflSc 3 6 d^ib 

M^fl^^^txfciiisa^fim<^3 2' . y-h?§,&^ 

3 3<^f^-XStCi:»9?fM$ix5^i&^3 3' . 

3 l<b[^-'iaicJ:!9?g^$n-5^fiia3 1' (^2^ 

m^&mm) . t^2&t;(^3€rBii»)g^@4 2&t/4 3. 

^t/l-m2fi:OtM3gfBmm^4 2S:t;54 3^^LT^ 
SiS3 1' Iw^l^-r^M^mill 160-Jfi5;6^^1S^5^tt 

-cv^-5o ::^7)J:5^-Sffi^S7 0;^5^^t^ttrv^efc 

0 2ic^3v^Tm«w^cs^jK■r'5ci:lwJ: 

m3tmm&m%:^mx^^tci5b. §^mf)^i:^xm^. 
&m<o3\^muzis\,^x^mx^:6o mic. mm(o^^ 

[0 0 9 4] (^6|;i:^VNT. m^$^@2 0 0\zn. 

^-r — v^Ih]K2 0 1 COTFT 2 0 2 (E] 1 #BS) f)ty^— 
^BS 3m\^WtnhtlX\^^^^ C(DTFT2 0 2fi. J: 

t)^^^6^t;iji. ^^mfi^m3 2tm-j:m\^x^m^$ti 

^^mt^m3 2" . >>^-M6)g:S3 3^|^-xai-<t*) 

^i^^^tt^y- hJtei^g 3 3" ^t/^^i^3 1 (y-h 

3 2" irf^i. TFT 3 0(OJ^'&<hN4tlc:. y—>^mi&3 

4" ^tt/Ku^^^m«c3 6" ^^istten. ^2®r«^te^ 

J14 2icffitte)ti7t=i:/^^ hTf?— yi-3 8" $:ilCTK 

/1-3 7" *iiCTy-;^®Sc3 4" icf^T^y ^-r-v^m 

it^i^oTFT 2 0 2{c:»^^-r-5^^z:@|c4b*v^TTFTr 
u-rStSlJiiw, ^3feS3<!:l^-xai-J:t)?l^^$n-5 

j^^3" f>-<i^/^< th^mt^m3 2" (o^\^/\ymm 

T^Uo ^b\^m\'thfhX\^^. X^t^i^. TFT2 0 2 

^\^mwL2\z.wL\ihtifzMit^<Dmmw^^ 5 3ic 

Str&]-r5ffiBt-43V>T. TFTTU^S;tel-b(:ifa»tf> 

[0 0 9 5] ia7co^DSllliw^-rJ: 5ic. :/y^-Y->^ 
I1IK2 0 1W:. ^y^^-v^ft-^j|ft2 0 4. ^y^-^- 
>?|H]K^^^s^«S 2 0 6S:t/-r'-^«|3 5;65¥fTl;iKe 

mmrr^'Z^mttiw ■^]}^^-^^m^m2 0Att^ * 

:3 ^ h :^—;V 3 7" ^^ft- LX#T FT202C0y — 

:^mm^mMmmm^f\^xi6y) ^ y'-^mzsn^^iy 

^ ^ h /i^— /V 3 8" LT#T FT202COKU-0 
igiMg^ia2 0 6«:TFT2 O 2C0y— hm®^ LX. 
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[0 0 9 61 fS5. ia7tr«|il^l.Tv^/j;v>;DS. 

>^^{e]K3 0 1 (DTFT 3 0 2 (HI 1 f^, 
-V--v^IelK2 0 1(DTFT2 0 2 <!r l^^lclt^$tLT*5 
19. TFT 3 0 2«c:^rpii--5fi^B«-i3v^XTFTr 

F T 3 0 2 fi. ^ttffilStg 2 tCiStt e>ttycig3fe14C0^iam 10 

^0 5 3l;iMrpi-r6fiteic:*3V^T. TFTTu-rStei 

[00 9 7] :*:||jB£co?^^ffiTJi4^(c:. T F T 3 0 fi/K y 
i^y :3>^M^4^^^e<t-r6TFTT*fe60T\ TFT 

3 oco?^^^{w|^-«^j^fi8;xgX% 

2 0 1. :/y ^^-v^iEi^3 0 1. -T^-^j^iKibiHiKi 

0 1 . *56i^i2tt[HiK 1 0 4m(ommm^^m^x^ h 

(3) tC^U^hT^y ^^-v^[h13S2 0 l^f-^:7^y ^-iJ^ 20 
lHlK3 0 N5^^^/W®TFTRt/P 

T T F T r u-r as 1 ±o:>mm%^\z.m^ $ ti 

[0 0 9 8] C<?5J:^lw:*:||fficofl^®T(i, TFT 3 
0. 2 0 2&t;?3 0 2 0/>/£< ^t>^^^yl^ScTiaitJ: 

3/^^5^>^r^fte>tt-CV^'5(7)T^ mf^co J: 9 t) 

^mz^x^m^mmtmrn^^^t:.^. tftsocoh^ 

:yi^:^^^m-^m^in. ?SfB3SB2 0 0 

;is^gg^/,^^o 30 
[0 0 9 9] |g|6{rji^$nxv^/£V>;5^ >ttr6iS4R 

2 cog:#=f^j^i5 AW-f 5{iy:S:r/T f t r mWL 1 toSM 
7fe;5^tti*f-r6mfjicf^^>!r, m?L\^. tn (^y-r^T^^/K 

^-^x-Tix^) K. STN {:^—^<—TN) ^— 

K. D-STN (yy^/V-STN) K^tOibf^^— 

K^. y-^y-;j^!7>r h^- K/y-- ^y^-y^i/^ 

K(/)SiJtc/Si:x. ffiffi^>'-r/^A. 

[0100] i^JilJiPJ L/c^K^^e 2 0 0{1. ;?7^"?S 
Synv^3.>:7^l;ialffl$tta^ca6. 3ocO?^f0^a2O 40 
0;5SRGBffico^>r h>'<>'V':/<!: UX*>!^'^v^etl. 
S^glw«*>!rRGBfe5>»fficoy>r^ci>f s/i^ ^^- 
^:/^L.X^)^$i^fc#fe^D7fe;65A*^^^ LX*^A#t$ 

2tc:, :7>r>'^^Jl»f(te>tLXV^>iv\ 

?Sf0y^®2 0 0^c:ioV^xt>>^^^x^•v hy iyi^^2 
3(Ofl^^^nxv^^^v^B^meil 1 (c^f^i-^^^SSc 
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60 ^rS]SS2JL;c:i®^n@^fj;:i-^j;9i^-^ 
^>^ci u>X^?|^j5gLXt>J:v\ ^iw-rtif^. A 

mx^6o Ml-:*3^c. »r6iSffi2±(c:. <prgtiO@5r^ 

Offijg-r5^?^^^itS-f-^C^X% 3fe<0^j^^?iJ^ L 
X. KOB^i:V^^mir^^^^^ ^y^y>(/v^%:m^ 

[0101] ffifs^B 200 ^*5t5 1 mm^Kifi^ 

A^Tfe^AML. >prrB]gtg2co#J;6^P>mM-r-6J: 

xt)Sv\ BP^x ^t^ct 5i;i?saSB2 0 o^^gST'u 

>?3:^^tcSit)#JtXt>. ^^4^/Hl^^ffl<Z)^»ft:e3 

2S:t;53 2" 0/>/^< ^ ti^^^/vmai^l^fe/iSAlt-re 

WffiXfc^o CrXtJ§*fi. TFTTWS^Kl*^^® 

ti/c(i3t^^^SiJiigfiB Ufc t) . AR>^^ywA^tet)# 
«t^i^^^S;5Sfcofco L/i^U *IIS6<?5J^ffiXf^. TFT 
TU>rSffil<^^ffi^*#(*:SS3 22&t;?3 2" <D/>/^ 
< t ^^^^>'^ffi«c<^<7)r«^|;iig3feg3;55fl^fig$nxv^6 

TFTTU-f S;Kl-?:C0t<O^AR*Q!3Bi 

[0 10 2] ^fc. fKS3gB2 0 0<7);^^ s/^>^i5^^^ 

UXiftP^g Lfc;5i^ i^?;^^;^®1»3t(DTFT^{t&(^?^^or) 
TFTlC^LXt.. *:||j6Sco?!^ffifiW^T'fc^, 
[0 10 3] Mtw. tSSS^S2 0 OtC^oV^X(^. -^J^ 

S^fflv^tLtf. i£r6]Mi 2^t;52 2. 3£WwBtrxEc>fli3fe 

V^:^Jl^^^>^e>1^^-r6wi:{cJ:^9. ?iSS3SB 2 0 0 

«sisss^Bt-jgffl-r-5»&j-ii. SBE«lBlJ^IP^*ffix^s 

t:^:y^) MffiS/.^i:'^^v^xt>fi^/\ Stci^fc. fgfe^ 
B2 0 0^C^3V^X«. ?SS@5 otc^tLM/j^m* (»S 

mm ^^AD-r ^ J: 5 i;i>pi-r^s^ 2 o^oic^iims 2 1 

S:S:*tXV^6^5^ 5 0 i;i ^/.^m^ ^ 

m±m(omM%:Wtk-yh:ittJ:<. TFTTWS«HD 
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[01041 (i^^m^comm &.±mm i.fzmm<Dm 

[0 10 5] gl9ic^ol^X. ^^lBlK4 0 Iti. ISmt^ 
TFT4 0 2^{)ix.TV^'5o TFT4 0 2Oy— htC 

fcJ6<7)|gi!]fs^;^4 0 3 aRXJ^A 0 3 h f}^mf^^tlX\^^ 

-5o TFT4 0 2(^y->^;c«, «^^<i^cx l—CX 

4^^>«r#tj^f '5fcfe(D^^M^il94 04a'-'404d 
^5^«^$tLXl^So ^UX. TFT 4 0 2<7) KU-r> 

S^^HIK^Slft^TX lS.t/TX2lCj;t»TFT4 0 2 

4 0 4 d {mti^mmmi^mm^ti. ^f^ib&m^jLnm 

[0 10 6] «^^{Hj3§^^tt5^(wt>. 

«^^[H]8S;65*-r^TFT(D/>/^< ^t^^-t-^/v-^iSTi;! 
iS3feS 3 %:mn. K-:>m^mm%:m^m 3 t^iam^ o 

6 ^ n^m l v ^^^ihik ^(dd-i^ mm 
mmfff^m^mi.<&T'r^ztitf£\\ :Lti\:imx.x. 4o 
M^mmmiBi^ i o 4^'7^-^iSig»ie]K i o i ^t f 
TTu^mmi (omm^^\::^m^^<:>xm^'r^:it 

mm<D':fv^^-i^m^^mn^xo\:i\^xhx\^\ 

[0 10 7] MJC. >^y ^^-v?IeIK2 0 l^tO^-t^V^ 
y Vi/[iIK3 0 1 tCft;tTXIlAP^TS5aM.«JD 5 3T 

<o^ y'-^mmwm^ i o i ^^^mmwm^ lOAm so 
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omJE<5^«f^<^T FT^#-r-6^iaiHlK^®:JtTt> J: 

^19 5 3lcm/.f6i: ^^Idfl^AK-r-So ^ J: P 

ni^. v-->'l^«c(i^aaiH}K<?)^1IQ. -r^.CiP*>TFTT 

Sc^i£;^i-6r ^^ST*#6o ^c^i^t>. mmm^t^^ 

-r^TFTO/>/^< irtif^-y-^^wm^ETl-^^fegS^^ 
*t6i:5J;i-t-5o Ccoj:5tc^ia[iIK^^3tS3i:^5a 

[0108] ^tz. y'-^mmmm^ 1 0 1 Rrj^^m 

V^SS) ±(:r^3^$ttfcigij[j^L S I IC. TFTTU 

[0 10 91 (Mit^oir>^) >^y ^-r— :^IHIK 
20 iRxz-^^yv :^i^m^3 0 1 ^^tf^Sfa^e 2 0 
0^oS^at:/^ir;^{rov^Xlal Od^^>|lll 2^#Ra,Lx 

[0 1 10] ^-r. ffiTfe^S^^TFTT U^S«11IIJIC 
i^ft^n^cTFT 3 OgP:$^c7)?l^J*iCoW>T|gil ORXJm 

1 i^#0abXSiBJ-t6o 

[ 0 1 1 1 1 o 1 0 (7)xa ( 1 ) i-^-r<fc 5 i-. 
-'^^ K;3tf^>^. v-y ^ivs^^coTFTT u^as 

ffitt;^;^#IS^J.o,^9 0 0—1 30 Ot:<Dii5?MT*T^ 
TTU^ lichee < <C 6 J: 5 icSft^M 

S^nSMSlw-^^P-^T. VifKCTFTT U><SS1^ 

[0 1121 ::oj:5lw^zl.3S$ixfcTFTTU'^Sffii 
o^Mtc:. ;^^^iy^y :/^^lcJ:i9. T i. c r . w. 

Ta. MoRt/P d^£Od^/^< O^-g-tP^M, ^ 

V^^l^Jg>-y K^(O^JS^&;^>^^fig!9. 1 0 00 — 
5 0 0 0 AgSogff (T^ig^feK^J^^-reo JSV^X. 

3(Oy<^-:y\zMft-^^'^:^i^%:m^l.. ^-^^^^^ 
3<^?^^i-6o 

[0 113] iSi, i^3feg3fl. d^/j:< tTFT3 0<7) 
«3 4^t/Kl/-r >^*S3 6<SrTFTr U>rSfilO]S 
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[0 1141 »c«-iai ooxs (2) jw^-f-j: m 

TEOS (x l>7 -Ji^yV. :t/\^y • iy])^- h) 

TEB (t^ h7 • ^^/^ • h U — h) T 
MOP h7 • ^^yi' • ::i-=¥'> • :7:^-;^u— h) 
^^rffiV^T. NSG. PSG. BSG. BPSG/j^ir'O 

mm 4 1 (Dmm\-t. ^^soo — isooo A^mt. u 
m\^xr)Mumi\::iyv='>'m (hto^) '^mti^v=' 
0 0 0 A<D^mmm^n-^m i ^r^iiffeii^g 4 i ^mf^ l 

XXmtK.X. SOG (;^fc'':^:^i^;ef7:^ : Ji6^4^;«f7 
::^) ^y^fc'V^i— h LX3^*iCMP (C h em i c a 1 
Mechanical Pol ishing) ^3@^ 

3 0«rJK^L:Sv^i:V>5*J;Sds^^tt6o 

[0 115] mimmimm4 nc^u ,^900 

[0 116] ?>:lc:|gi o<?)xm (3) \Z7jk^Xo\^. m 
imm^BM^ i(D±\z^ ,^4 5 O'-s 5 ox:, tff^i. 
< 5 0 o'x:(Dit^^i&mmm^x\ m.&m4 0 0 

6 0 0 c c/m i n(0^y V^^^;!^^. v^V^ :/:<f 
^fflV^y^cJgffiCVD (^Jxf^. /E;/J*^2 0 — 4 0 P a 
CVD) tcj:t). r^yv:7T^>.y =3>-M^?i^fi)cii-'5o 30 

mm^m^^x\ meoo-^? oo'x:{^xmi 

mi-^zt\:ix^. =i>^^^5 0 0-2 0 0 

OA(D^$. »^U<H,^1 0 0 0A(7)Ji:^i:/^^^T* 

sb (rv^^v) . As (st^) . p 
A^JwJ:t) K-:/.UTt^v\ ^jTc. TFT^^P^-^^ 
:x) , Ga {:^V^M^) . In (^^-v^l^A) /^ir'OII 40 

c V Dfe^lciJ: t) Tjf y y n >m^m.mm LT ^ m 
v\ ®iECVDfc^lc:J;f9«SLfc7Ky vy =1 

$"^TjKy v-y =i:x]^^?i^^UTt>Sv\ 
[0 117] m^mi oois (4) ic^f J: * 

^(*:g3 2 ^,^900 — 130 O^OMS. L< 
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ooAiD)AM^m^m^(omki\Lmi:i^^\^. Mt-j^jE 

CVDfe^tcJ:t)ii5Mg^{bv^y ^'^^ (HTO^) 

^Lv^y :=! v]^^^5 0 0 Acoltt^w^v^^p:$(:I:^su. 
^mmm^^-:>^- vm^m 3 3 ^ji^^-r^^ 
^m¥^M^2(om^\t. *^ 3 0 0-1 5 o 0 A(7)^? 

»*L<fi,^3 5 0-4 5 0 A(7)J¥$i:/.Cl9. 
h;tei&S3 3<7)^$f^. *b200 — 150 0 At^ff^, 
#^U<«:*^3 0 0A(^l?:$i:/.C-5o CO J; 5 J-iSMffe 

15. m-e«i£^l^o>/-h«&)&S3 3i^?^fiS:LT>bJ: 
v\ 

[0 1181 ^\^m \ 0(DXS (5) tw^i-J;9i;i. ^ 
»f*:S3 2_btcy- h«5)giS3 3*:frUT. »ffiCVD 

[0 1 1 91 mu. vmm^ i 

m2iS3tS2 3<^-g|53^fi^gi5^^1lS-r6Ctt>^ 
[01201 lk\:im 1 1 (D-XM ( 6 ) (wTj^i- J: 5 t-. t 

F T 3 0 ^ L D Dlt3g^i^ON^-y ^v'WMcOT F T ^"f 
^#<2^g3 2[^. 5fe-ry-^M«3 4S:U^KU 

3 6 o 3 ■^^'y^>'V'fiaic:*>«r mm-r^-^^m 

h^Vtmrnx m^^. P-Y:?i-V^Srl'-3X l O^Vc 

1 J: t) >b*§i^J^:v^^>^i5'T*u>?;^ hg<Sry— h«^S3 1 
±.\z.mm L/c«. 1^ D < P /j: ^*<^ v:K7c^<^ h 
^iSigSX* (i?iJx.(^. P-r;d->^ 1 — 3 X 1 0 ^Vcm 
2o XSI^X) K-->^i--6o TFT3 0^P 

^^^/p^^i-^S^. ^#«i:g3 2|;i. y-:^ffiiS3 
4 2&tJ^Ku>f i^®«3 6^?^^-r6/c«)l;i. B/^^OII 

2©pg|;i5>tt-c. K-:7^^^Tt5/<^<Tt>mv^o «?ij;tf^. 

LrtJ:<. hmS3 l^-7;^iJ^ar UT. P>f:d- 
B^;?f->^<Srffi^/^fc>r::^->'^Aa^S^-J:t)•fe/v:7r 



(16) 

29 

[0 12 11 z.tih<oj:utm7i.x. N^^^/v^mr 

4 4:T F TT U-f StS 1 -L<7)^a22gPI;i?^^*r 6o 
<tplc:> TFT 3 Ofl/J^y ^i^^TFT^fe-StZ^-e. 
TFT 3 0(D?i^^^lC|^— XST% T^-^j^igKllHlSS 1 

0 1 Rt/M^mmmm^ i o 4 ^ji^^-r -6 c <i: ?5^t*^ . 

[0 12 2] 2ki;i|gi i(OX.m (7) ic^-f-J: ^ 

(ijaECVDjSfe^TEOS;tf;^«?tr^V>-C. NSG. P 
SG. BSC. BP SGfj:t'(Di^V h^yy^m. M 

0 0 0—1 5 0 0 0 AdS»*UV\ -?:LT. 

3 4RrJh*\y-(:ym^s e ^f^mti-^tab^^mi o o 

o'x:(DT=.-/umm^2o^m^rfotim. y-;^mi^ 

3 5 (-r-^lft) JC^-t-^^'Vt?^^ h2j>-yU3 7§:. R 
^^i^sfe^p fib. K7-r^5/^v^<i:^^:iiiy h^ix^v 

6^v>9fij^;55#(bn'5o ^/c. y-hm^3i 

/i^^. h7^-/w3 7 i:|R]— <7)XS(c:J;!9||2S 

r«^«y&M4 2lcMtt'5o 30 

[0123] mzim 1 1 (Dun ( s ) tc^-r j: 5 1:1. ^ 

19 > A l^tDifiSfet^M^^Mv-yi^^ K^^. 1^1 0 

0 0-5 0 0 0 A(7)i?$tvi:^SL. JEi;i>^;j- h y y^/^ 

[0 12 4] y-:^m<13 5 (v^-^iS) 

Sr. ^2il3feS2 3;6SS5®^Sco-SBX«^gP(->tt;S-^ 
f-^ KI^(D|^ojg^t4l:iJ: 19 . S 2 mytm 2 3 (D-gP3^ 40 
ffijSffi 2 ^ T F T T U>f Sffi lt<Of&r> t3-^-f ttJC J; 

/c. {i^/c^< ^t*«<*:g3 2(D^-\'^/i^^^S5 J:5 
{cy-;^®ffi3 5S:?^^igU Hlw. ^^tftcg 3 2 

SfiattSti/j:v>«t ptcy->^m<S3 5 XS 5 J: 5 

60 CtLlcJifJ, A#*3t3tU5^!9 3t;^i>^^#f*:g3 2(D 

3tem^*a*«- J:€>TFT<Dy-iJ^ t -5p 50 
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[0125] 1 1 <DJCM ( 9 ) {c^t* J: 5 y 

lEXfij)^JECVDft^TEOS:;^f>^^^ffiV^X. NS 
G. PSG. BSG. B P SG/j:<if60v'y >r— h;«f7^ 

^<bv-y =':/IK^K^k'>y ='>']K^;5>?>/j:6^3e 

r^^^g 4 3 ^m^-r^^ m 3 Mf^i^ig^^ 4 3 ogip 

*^5 0 0 0-l 5 0 00Aj5W^UV\ ^VMl. ;i 
[0 12 6] JEtc. MiRmffil 1 t Ku>r >'®«3 6^ 

4#^ti6o fl.U. K^^:ii5/^:/^<h^::i^5/ ^^^x^v 
[0127] 1 1 (DJLU (10) ic^i- J: 5 t^i. 
^3^PBmmS4 3(7)Jilc. y ^^i/MS^iwJ: 

t) . I T OK^(7)SP>^#m'l4»]K^. ^500-200 

0 Acoi¥^lc:^«L. 5El^37;^- h y y>5^^:7^xa. :ii 

5/^>>rxm^twj:f9. pj^m^ii i^m&'T^o t^. 
[0 12 8] j^v^x. mmmmi i^jiic/Ki;^ ^ 

icj;!9\ igilw:^LfcgEr6ijKl 2^5ji^^$tt6o 

[0 12 9] ii3tS3" ;dSTFTr Western 

iC^Jtibttfc^y f^-v- — >^[e13S2 0 1 coTFT 2 0 2gi5 
^(7)?l^^^;lov^X(gl8^DB-B* BrffiEII-S<5i ^XE! 1 
2^#0§LX»0>^i-6o 

[0 13 0] >^y ^-Y- — v?lHlK2 01CDTFT202a5 
5>(7)?f^^l:lov^X^:i. Ell O^t/mi l^#BBLXlii0^ 
LfcTFT3 OgP^(7)Jg^^Bll 0(7)Xg (1) fi^^m 

1 KorM (6) *xfi. l^-(^)SPiK?i^fiS:xaxfft>n 

[0 13 1] :i(Dm^^ ^2gP«m^^4 2lCT^-/U 
^3S^Jffi*f-^Xfiiai 10) (7) ^|^«X-3b6;dS. 

iai2CDxm (7) ^v^-r- 
"f-^mssizM'T^^^'i^^^ h^-/^s8" mi 

lOXS (7) tmfl^X. RJt>it=^y'^>'^. RfStt 
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[0 13 21 m^mi 2coxa (s) {ZTjk-rx^K. m 
1 KDum (8) tm-<Dmmmi^i:m^x^. m2m 

B)i KDum (8) ^3£tTLT. >':i-hyy^^y^^x 

[0133] 1 2 (OXM ( 9 ) l-^i-<t 5 Ic, m lo 
1 KDHU (9) <hP-o?»MJ^^xai-J:f9. 

^UT. mi lox^ (10) (?5Slj^ji^fi8;xai^J: 

•9. ^3SraJfei&S4 3C0±|C:«a^?ix6 I TOK^(D 

[0 13 4] js). morns'' i^^TFTTi^^mmimi,:! 

Wtii^htlti'^^'^V ^^[ElIJ§3 0 1(7)TFT 3 0 2 

T 2 0 2U^<om^tm^'o^^(o^. ^ir>m,mnm^ 

[0 13 5] m^mm m^. i^j.±mm\^mm\^fcm 

1 3 fi^hm 1 8 ^^m {.xmrn-t^o 

[0 13 6] ^t-rmi 3{c. :i(Dx^{z,m^mm2 o o 

[0 13 7] (HI 3{;ifc*v>T. m^««fi. ^^it»m 

1 0 0 0. myf^mm^mm^ 1002. 
s^amK 1 0 4Rxf'f'-^mmm^^ 101 <^^tpig 30 
»iHi8Sioo4. mi^(ox^{zmfi^^ttfcyv^^-z^ 

0 . ^ n >:y >^^^[elK 1 0 0 8 ^t/CimililHlSg 10 10 
^ffi;tTlt^$tLTV>6o ^^it#m;^2§l o o 0«. 

ROM (Read Only Memory) . RAM (Random Acce 

ss Memory) . -C ^ 'i^W^J: t* (D ?^ ^ V . I^^SK 

tf«^^:a^it«^3g[e]^i 0 0 2\zLmti-r^^ m^^n 
^mm^ 1 0 0 2 - Si^^tesss. *sm^ihi 40 

fs^^«g»C±^b. iJ^os/^tt-^LK^^tCligiblHlKl 

0 0 4 \zmtt-r^o mm^^ 1 0 0 4 ri. Mitmmmm 
Ki 0 4Rr^y'-^mmm^^i 0 idjioxttiKE^T)^ 
gi:^&t;i J: !9 m&mm 200 ^mm-t^. mmm^ 1 0 

$l@2 0 O^^^f 5 TFT ru>rS^ CO _bl:i, |g«j|p] 
Kl 0 0 4*:^«L-Ct J;<. cmciP;tT^^lt»^ 50 
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SfpJKl 0 0 2^^«cUTt>J:VV 

[0 13 8] m^mi 4f}^hmi siw, 

[0 1 3 9] igii 4\a'±. m^y^i^=^^^ 1 1 o o 

JtxELfcigSilHJKl 0 0 4i5STFTTU'>fSS±(c: 

^>5rRGBffi<?5fSS3gS9 6 2R. 9 6 2G&t/9 
6 2 B ^ UTffil>/clS:ttS:/n ^ ^ <0^^7^(DWL» 

m^m^7jk[^^ misn^ mi 4(de~'E* mmmx*^ 

mm9 2 0t. *&-RB5^*^^9 2 3;5SS^ffi$i^TV^ 
2 3/)^hmki^tl^^^W^^ (R) . ^ (G) . w 

(B) \c^m'r^^^m^^t{.x<D^^myt^^9 2 

4t^ «-fe3t*R. G. B<£:^^-r-5^P^S^ UTeO 

3oC0^-f h^</l^::/9 2 5 R. 9 2 5G. 9 2 5 B ^: , 

fe^^^yx^g 1 oir. ^^$n)t3fem^l9:ttffii 0 

oco^Dil:i&:^g*ti--6iS:«^IS<^ UT(^St*i^vX^ 
^iV h6^«;tTV>6o ^fc. Wfe^^B^M;S-t67 
h/^/W^g 2 5Biw^<»3fe5^9 2 7^t>{l;tXV^ 

So 

[ 0 1 4 0 ] 9 2 3 2oC0UVX;K 

9 2 1. 9 2 2 7-9 3 l^«i;tT45«9. 

^ 7— 9 3 1 S:^*^X*2ocDUVX;E9 2 1 , 9 2 2 

^i:^■r6^^ffi^cga®§tLTv^5. t&-fis,p>^7t^^9 2 3 

cD2o(DU>'X4R9 2 1 . 9 2 2«, -^rtt-^'tt^ h y ^ 

3^®9 2 o?!i>^mt+$ttfc7fem»i. Igiou^-xtgg 2 

-^tLT. rtLbOSi5^>3fe*f^. |S2 0DU>^X«9 2 2<D 
^J^UVXtc:J;oT3o(07-f h-'^/V'^ 9 2 5R, 9 2 
5G. 9 2 5B#i£T*mg^nSo t^oX. ^^J-RBBJ^fe 
^f:^9 2 3^ffiv^6cirl;lJ:!9. ^mmm9 2 0ii^mm 

tj, 3o(D^-r h/^/P:/9 2 5R. 9 2 5G. 9 2 5B 

[0141] #fe5>ffil3t^^ 9 2 4 
t2>( ^^-9 4 1 m^^y-^ — 
9 4 2t. K^^y-9 4 3f)^hm^^fi^o *-f. * 
m^y^ ^ y^ ^y—9 4 1K^\^^X. 5t^l- 
'&^^^XV^6Wfe3e:mB*3i:t/li^:fe3temG;!lsa:ft^;lS« 
;^Sl*:5^-r D-r ^ 9 4 2(D#J|rf6};5)^ 
#fe3t;^RJiCC0:^ 7— 9 4 1 ^iiilLX. 
BLM^y-9 4ZXm.n\^Kf^^fiX. g^fe3t]*R<^)m 
l*S|59 4 4d>^Xi;XA^::^iy h 9 1 0 <^)ffl|^^:aW*^^ 

So 

[0 14 2] ^ktd, lib^M^-ri5^D'Yiy^^^-9 4 2 
|C*3V>X. ^WKki^^ ^ ^"7—9 4 1\z.i^\^ 

XRt*$tt;tWfe. j^fe*^B. G<7>5*>. »fe5fcmG 
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mm 9 4 6;5^e>»>fe^9 2 7 0fflll;imtt$tl-5o 

5fe^^9 2 4l::^ott6«^fe5l^:mc>m#tSfi5 9 4 4. 9 4 
5. 9 4 6^X'0^gg(|d5iai^^L</.^6J:9lc^^$tt 

[01431 fe5>^7fe^^ 9 2 4 (D.^fe. m&^MR. 
GOUi#tg|59 4 4. 9 4 5(DtmtffllJtC:H. -^ix^'tt^^ 10 
l->-X9 5 1. 9 5 2;&5iEB$^XTV^-5o Lfc;OSoT. 

<^)*3tL-VX9 5 1. 9 5 2tcAttUr^<b$;He. 
[0 14 4] C(^J:9lC^tf^l:$tbyh5Sfe. i^fe^t* 
R. Gri> h/^/l^:/9 2 5R. 9 2 5G»c:Al^LT 

6o Wfe^tmBf^. #3t^9 2 y^^frbX^fS-t- 
^^-r h/^>'V:/9 2 5 BtC^^^H. ::::l;i43v^T. I^SI 

\mmmm\^ft^cx^mi>m^ti^o t^. ^m(n=7^ v 

^^y^:7'9 2 5R. 9 2 5G. 9 2 5BJi. -^tb^'tt^ ^ 
tc:A«ffi!MB5t^m9 6 OR. 960 G. 960B^> tB 
#=f^(i3t¥IS9 6 1 R. 9 6 1G. 96 IB^. Z.^h(n 
r^lCiEe$tt/c?gai3ie9 6 2R. 962 G, 962B 

[01451 9 2 7 Ji. Wfe3fe*B (0]^^% 9 4 

6 omWiaijjcgBg uyh^Tfe 954^. am^o^ 30 

^^-9 7 1^, ffl^fi!lSft^^-9 7.2 Clttibt?) 
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CLAIMS 



[Claim(s)] 

[Claim 1] A sampling circuit which is equipped with the following, samples a picture signal by two or more 2nd 
switching elements, and is supplied to said two or more data lines, One [ at least ] circuit is arranged at said 1st substrate 
among precharge circuits which precede a precharge signal of a predetermined voltage level with said picture signal by 
two or more 3rd switching elements at said two or more data lines, and are supplied, respectively. In a location which 
counters one [ at least ] element of said 2nd and 3rd switching elements which one [ said / at least ] circuit has in said 
1st switching element list, respectively Liquid crystal equipment characterized by having further a protection-from-light 
layer prepared, respectively between said 1st substrate and said 1st switching element, and one [ this ] element. It comes 
to pinch liquid crystal between the 1 st and 2nd substrates of a pair, and they are two or more scanning lines [ top / said / 
1st substrate ]. Two or more data lines which intersect said two or more scanning lines Two or more 1st switching 
elements connected to two or more of said scanning lines and data lines Two or more pixel electrodes connected to said 
two or more 1st switching elements 

[Claim 2] At least one of said 1st, 2nd, and 3rd switching elements is liquid crystal equipment according to claim 1 
characterized by including a semiconductor layer which constitutes this thin film transistor that consisted of a thin film 
transistor and was formed through an insulator layer on said protection-fi-om-light layer. 

[Claim 3] It is liquid crystal equipment according to claim 1 or 2 which at least one of said 1st, 2nd, and 3rd switching 
elements consists of a thin film transistor of LDD (Lightly Doped Drain) structure, and is characterized by preparing 
said protection-fi-om-Ught layer in a location which coimters a channel field and a LDD field of this thin film transistor 
at least. 

[Claim 4] Said protection-fi-om-light layer is liquid crystal equipment given in any 1 term of claims 1-3 characterized by 
crossing to the whole region and being formed fi-om the same material of the same thin film formation production 
process. 

[Claim 5] Said protection-firom-Ught layer is liquid crystal equipment given in any 1 term of claims 1-4 characterized by 
connecting with a constant source of potential. 

[Claim 6] Constant potential of said constant source of potential is Uquid crystal equipment according to claim 5 
characterized by being equal to touch-down potential. 

[Claim 7] It is liquid crystal equipment according to claim 5 characterized by having further a counterelectrode prepared 
in a side which meets said liquid crystal of said 2nd substrate, and constant potential of said constant source of potential 
being equal to potential of said coimterelectrode. 

[Claim 8] At least one of said 1st, 2nd, and 3rd switching elements is liquid crystal equipment given in any 1 term of 
claims 1-7 characterized by consisting of a thin film transistor of any one mold in an N channel mold, a P channel mold, 
and a complementary type. 

[Claim 9] A seal member which sticks said 1st and 2nd substrates in the perimeter of a screen-display field specified 
with said two or more pixel electrodes on a plane parallel to said 1st and 2nd substrates, and svirrounds said liquid 
crystal, It has fiirther circumference abandonment of protection-fi:om-light nature formed along with an outline of said 
screen-display field at said 2nd substrate between said seal members and said screen-display fields on said plane. One 
[ said / at least ] circuit is liquid crystal equipment given in any 1 term of claims 1-8 characterized by being prepared in 
a location which counters said circumference abandonment. 

[Claim 10] It is liquid crystal equipment given in any 1 term of claims 1-9 to which said precharge circuit is prepared, 
and said two or more data lines are characterized by supplying said precharge signal fi-om the other side while said 
picture signal is supplied fi-om one side of said data line. 

[Claim 1 1] It is liquid crystal equipment given in any 1 term of claims 1-10 characterized by establishing fiirther an 
inspection circuit containing the 4th switching element for conducting predetermined inspection to the liquid crystal 
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equipment concerned in said 1st substrate, and preparing said protection-from-light layer further between said 1st 
substrate and said 4th switching element in a location which counters said 4th switching element. 
[Claim 12] It is liquid crystal equipment characterized by replacing with one [ said / at least ] circuit, establishing a 
circumference circuit containing the 5th switching element for voltage maintenance for operating the liquid crystal 
equipment concerned in said 1st substrate in liquid crystal equipment according to claim 1, and preparing said 
protection-from-light layer between said 1st substrate and said 5th switching element in a location which coxmters said 
5th switching element. 

[Claim 13] Electronic equipment characterized by equipping claims 1-12 with liquid crystal equipment of a publication. 
[Claim 14] The light source A delivery system which projects Ught modulated with a liquid crystal light valve which 
incidence of the light by which outgoing radiation is carried out from this light source is carried out, and performs a 
modulation corresponding to image information, and said Hquid crystal Ught valve It is the projection mold indicating 
equipment equipped with the above. Said liquid crystal light valve Liquid crystal equipment with which liquid crystal 
was pinched between the 2nd substrate arranged at a 1st substrate [ which has been arranged at an incidence side of 
light ], and outgoing radiation side, It has the 1st polarization means arranged on the outside of said 1st substrate, and 
the 2nd polarization means arranged on the outside of said 2nd substrate. On said 2nd substrate Two or more scanning 
lines, two or more data lines which intersect said two or more scanning lines, and two or more 1st thin film transistors 
connected to two or more of said scanning lines and data lines, It has two or more pixel electrodes connected to said two 
or more 1st thin film transistors. Between said 2nd substrate and said 1st thin film transistor, it is characterized by thing 
of said 1st thin film transistor which come to arrange a protection-from-Ught layer at least corresponding to a channel 
field, and it comes to form space between said 2nd polarization means and said liquid crystal equipment. 
[Claim 15] The light source A color separation means to separate into a colored light bunch of at least 2 colors the flux 
of light by which outgoing radiation is carried out from this light source A liquid crystal light valve which performs a 
modulation corresponding to image information to the flux of light of each color separated by said color separation 
means A synthetic means to compound light modulated with said liquid crystal light valve A delivery system which 
projects the synthetic flux of light by which outgoing radiation was carried out from said synthetic means It is the 
projection mold indicating equipment equipped with the above. Said liquid crystal light valve Liquid crystal equipment 
with which it comes to pinch liquid crystal between the 2nd substrate arranged at a 1 st substrate [ which has been 
arranged at an incidence side of light ], and outgoing radiation side of light, It has the 1st polarization means arranged 
on the outside of said 1st substrate, and the 2nd polarization means arranged on the outside of said 2nd substrate. On 
said 2nd substrate Two or more scanning lines, two or more data lines which intersect said two or more scanning lines, 
and two or more 1st thin film transistors connected to two or more of said scanning lines and data lines, It has two or 
more pixel electrodes connected to said two or more 1st thin film transistors. Between said 2nd substrate and said 1st 
thin film transistor, it is characterized by thing of said 1st thin fibn transistor for which it comes to arrange a protection- 
from-light layer at least corresponding to a channel field, and said 2nd polarization means is stuck on said synthetic 
means. 

[Claim 16] A projection mold display according to claim 15 characterized by said synthetic means consisting of a prism 
unit. 

[Claim 17] A projection mold display given in any 1 term of claim 14 characterized by having fiirther a ventilation 
means for sending a wind between said liquid crystal equipment and said 2nd polarization means thru/or claim 16. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention belongs to the technical field of the electronic 
equipment using the liquid crystal equipment of a active-matrix drive method and this by thin film transistor (TFT is 
called suitably below) drive, and belongs to the technical field of the electronic equipment using the liquid crystal 
equipment of format and this which are especially used for a liquid crystal projector etc. and which prepared the 
protection-firom-Hght layer in the TFT bottom. 
[0002] 

[Description of the Prior Art] When this kind of liquid crystal equipment is conventionally used for a liquid crystal 
projector etc. as a light valve, generally on both sides of a liquid crystal layer, incidence of the incident light is carried 
out to a TFT array substrate fi-om the opposite substrate side by which opposite arrangement is carried out. Here, if 
incident light carries out incidence to the field for channel formation which consisted of the amorphous silicon films and 
polish recon fihns of TFT, in this field, a photocurrent will occxir according to the photo-electric-conversion effect, and 
the transistor characteristics of TFT will deteriorate. For this reason, it is common to an opposite substrate that a 
protection-fi-om-light layer is formed in each location which counters TFT, respectively fi-om metallic materials, resin 
blacks, etc., such as Cr (chromium). 

[0003] furthermore , especially in this kind of Uquid crystal equipment , to use the amorphous silicon or poly-Si TFT of 
the positive stagger mold which take top gate structure ( namely , structure where the gate electrode be prepared on the 
TFT array substrate at the channel bottom ) , or a coplanar mold , a part of incident light need to prevent carry out 
incidence to the channel of TFT fi-om a TFT array substrate side as a retum light by the incident light study system in a 
Hquid crystal projector . Similarly, a part of reflected light firom the surface of the TFT array substrate at the time of 
incident light passing and incident Ught which runs through an incident light study system after carrying out outgoing 
radiation fi-om other liquid crystal equipments in the case of using it combining two or more liquid crystal equipments 
for colors fiirther need to protect carrying out incidence to the channel field of TFT fi-om a TFT array substrate side as a 
retum light, for this reason, the location (namely, under TFT) which counters in JP,9-127497,A, JP,3-5261 1,B, JP,3- 
125123,A, and JP,8-171 101,A at TFT on the TFT array substrate which consists of a quartz substrate etc. - for 
example, the liquid crystal equipment which formed the protection-firom-light layer fi^om the opaque refi-actory metal is 
proposed. 

[0004] On the other hand, in this kind of liquid crystal equipment, various kinds of circumference circuits which use 
TFT(s), such as a scanning-line drive circuit, a data-line drive circuit, a precharge circuit, a sampling circuit, and an 
inspection circuit, as a component may be prepared on such a TFT array substrate. 

[0005] Among these circumference circuits, a precharge circuit is the timing preceded with the picture signal supplied 
fi-om a data-line drive circuit to the data line for the purpose of reduction of improvement in a contrast ratio, the stability 
of the potential level of the data line, and the Rhine unevenness on the display screen etc., and is a circuit which 
mitigates the load at the time of writing a picture signal in the data line by supplying a precharge signal (image auxiliary 
signal). In case a picture signal will be written in the data line in the so-called IH reversal drive method which is 
reversed a predetermined period and drives the voltage polarity of the data line usually performed if the precharge signal 
is beforehand written in the data line in order to carry out the ahemating current drive especially of the liquid crystal, 
required quantity of electricity can be lessened notably. For example, an example of such a precharge circuit is indicated 
byJP,7-295520,A. 

[0006] A sampling circuit is a circuit which samples a picture signal, in order to supply the picture signal of high 
fi-equency to each data line stably to predetermined timing sjmchronizing with a scan signal. Moreover, an inspection 
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circuit is a circuit for inspecting the quality of the Uquid crystal equipment at the manufacture middle or the time of 
shipment, a defect, etc. It is also possible to prepare various kinds of circumference circuits using TFT etc. on a TFT 
array substrate also out of it from viewpoints, such as improvement in the image quality in a liquid crystal display, 
reduction of power consumption, and reduction of cost. 

[0007] By the way, if direct current voltage is impressed to the liquid crystal by which the closure was carried out into 
this kind of liquid crystal equipment, causing deterioration of liquid crystal is known. For this reason, generally, 
carrying out the direct-current drive of the liquid crystal is not performed, but it is made to carry out the altemating 
current drive of the liquid crystal by canying out voltage inversion of the picture signal over each pixel the 
predetermined periods for every field. However, if the above-mentioned circumference circuit is established in the 
substrate portion which faces liquid crystal, the direct-current-voltage component in a circumference circuit will be 
impressed to liquid crystal to some extent, and deterioration of liquid crystal will be caused like the case where above- 
mentioned a direct-current drive is carried out. Therefore, it is not common to establish these circumference circuits in 
the substrate portion which faces liquid crystal. Moreover, it is not common to establish a circimiference circuit in the 
substrate portion which faces liquid crystal from a viewpoint which reduces a display area relatively. For this reason, 
these circumference circuits are established in the circumference portion of the TFT array substrate dedicated to the 
interior of the case of protection-from-light nature which consists of plastics etc. Therefore, to TFT which constitutes 
these circumference circuits, like TFT which drives the above-mentioned pixel electrode, the protection-from-light layer 
to incident light is not prepared in an opposite substrate side, or the protection-from-light layer to return light is not 
prepared in a TFT array substrate side. 
[0008] 

[Problem(s) to be Solved by the Invention] In liquid crystal equipment, if the size of the liquid crystal module which 
added the circumference circuit is the same, the screen-display field specified with two or more pixel electrodes 
arranged in the shape of a matrix, i.e., the field as which an image is actually displayed by change of the orientation 
condition of liquid crystal on liquid crystal equipment, has the general request of being so good that it being large. 
[0009] however - the configuration which establishes the above-mentioned circumference circuit in the circumference 
portion of the substrate dedicated to the case of protection-from-light nature - inevitable - the width of face of this case 
portion ~ increasing - the above - it cannot reply to a general request. On the contrary, when these circumference 
circuits are established in a narrow long and slender circumference portion by force, there is a trouble that it becomes 
difficult to design these circumference circuit so that specific specification may be met. 

[0010] Moreover, in having established the circumference circuit in the substrate portion which faces the liquid crystal 
in a screen-display field, incident light will carry out incidence to TFT which constitutes a circumference circuit from an 
opposite substrate side, or return light will carry out incidence from a TFT array substrate side. For this reason, there is a 
trouble that a photocurrent will occur and the transistor characteristics of TFT will deteriorate. In addition, in having 
established the circumference circuit in the substrate portion which faces the liquid crystal in a screen-display field, 
while causing reduction in a display area, there is also a trouble that the special configuration for preventing impressing 
direct current voltage to liquid crystal from a circumference circuit is needed. 

[001 1] The protection-from-hght engine performance of this invention to light, such as return light from the switching 
element bottom, such as TFT which it is made in view of the trouble mentioned above, and circumference circuits, such 
as a precharge circuit, a sampling circuit, and an inspection circuit, have, is high, and let it be a technical problem to 
offer the electronic equipment equipped with the liquid crystal equipment in which image display is possible and the 
liquid crystal equipment concemed of high quality with the outstanding switching characteristic. 
[0012] 

[Means for Solving the Problem] In order that liquid crystal equipment according to claim 1 may solve the above- 
mentioned technical problem, it comes to pinch liquid crystal between the 1st and 2nd substrates of a pair. On said 1st 
substrate Two or more scanning lines, two or more data lines which intersect said two or more scanning lines, and two 
or more 1st switching elements connected to two or more of said scanning lines and data lines, A sampling circuit which 
has two or more pixel electrodes connected to said two or more 1st switching elements, samples a picture signal by two 
or more 2nd switching elements, and is supplied to said two or more data lines, One [ at least ] circuit is arranged at said 
1st substrate among precharge circuits which precede a precharge signal of a predetermined voltage level with said 
picture signal by two or more 3rd switching elements at said two or more data lines, and are supplied, respectively. In a 
location which counters one [ at least ] element of said 2nd and 3rd switching elements which one [ said / at least ] 
circuit has in said 1st switching element list, respectively It is characterized by having fijrther a protection-from-light 
layer prepared, respectively between said 1st substrate and said 1st switching element, and one [ this ] element. 
[0013] According to liquid crystal equipment according to claim 1, a sampling circuit samples a picture signal by two or 
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more 2nd switching elements which consist of TFT etc., and supplies it to two or more data lines. A precharge circuit 
precedes a precharge signal of a predetermined voltage level with a picture signal by two or more 3rd switching 
elements which consist of TFT etc. at two or more data lines, and supplies it, respectively. One [ at least ] circuit is 
established in the 1st substrate among these sampling circuits and precharge circuits. Here, a protection-from-light layer 
is prepared in a location which counters one [ at least ] element of the 2nd and 3rd switching elements which one circuit 
has, respectively even if this ** cannot be found in the 1st switching element list between the 1st substrate, the 1st 
switching element, and one [ this ] element, respectively. Therefore, even if return light etc. carries out incidence from 
the 1st substrate side, before canying out incidence to the 1st, 2nd, and 3rd switching elements which consist of TFT 
etc., for example, this retum light etc. is shaded by protection-from-Ught layer formed in a location which counters 
these, respectively. For this reason, the situation where a photocurrent occurs according to the photo-electric-conversion 
effect in the 1st, 2nd, and 3rd switching elements which consist of TFT etc., for example, and a switching characteristic 
deteriorates is prevented beforehand. Furthermore, in this way, since protection from light about a sampling circuit or a 
precharge circuit is given, the need of arranging these circuits into a circumference portion of the 1st substrate into 
which it was put by case of protection-from-light nature like before is lost. For example, these circuits can also be 
arranged to a part for 1st set Itabe which counters circumference abandonment of protection-from-light nature formed in 
the 2nd substrate. 

[0014] In order that liquid crystal equipment according to claim 2 may solve the above-mentioned technical problem, in 
Uquid crystal equipment according to claim 1, at least one of said 1st, 2nd, and 3rd switching elements consists of a thin 
fihn transistor, and it is characterized by including a semiconductor layer which constitutes this thin film transistor 
formed through an insulator layer on said protection-from-light layer. 

[0015] According to liquid crystal equipment according to claim 2, among the 1st, 2nd, and 3rd switching elements at 
least one Although a semiconductor layer which constitutes a thin film transistor (TFT) formed through an insulator 
layer on a protection-from-light layer is included, even if return light etc. carries out incidence from the 1st substrate 
side, before carrying out incidence to this semiconductor layer, this retum light etc. is shaded by protection-from-Ught 
layer formed in a location which counters this. For this reason, in this semiconductor layer, a photocurrent occurs 
according to the photo-electric-conversion effect, and the situation where the transistor characteristics of TFT 
deteriorate is prevented beforehand. 

[0016] In order that liquid crystal equipment according to claim 3 may solve the above-mentioned technical problem, in 
Uquid crystal equipment according to claim 1 or 2, at least one of said 1st, 2nd, and 3rd switching elements consists of a 
thin film transistor of LDD structure, and it is characterized by preparing said protection-from-light layer in a location 
which counters a channel field and a LDD field of this thin film transistor at least. 

[0017] According to liquid crystal equipment according to claim 3, at least one of the 1st, 2nd, and 3rd switching 
elements consists of TFT of LDD structure, but Since a protection-from-Ught layer is prepared in a location which 
coimters this channel field of TFT, and a LDD field at least Even if retum light etc. carries out incidence from the 1st 
substrate side, before carrying out incidence to this channel field and a LDD field, this retum light etc. is shaded by 
protection-from-light layer formed in a location which counters these. For this reason, in this channel field and a LDD 
field, a photocurrent occurs according to the photo-electric-conversion effect, and the situation where the transistor 
characteristics of TFT deteriorate is prevented beforehand. 

[0018] In order that liquid crystal equipment according to claim 4 may solve the above-mentioned technical problem, in 
liquid crystal equipment given in any 1 term of claims 1-3, it is characterized by crossing said protection-from-light 
layer to the whole region, and forming it from the same material of the same thin film formation production process. 
[0019] According to liquid crystal equipment according to claim 4, although a protection-from-light layer is prepared to 
various kinds of switching elements, it goes across a protection-from-light layer throughout the, and it is formed from 
the same material of the same thin film formation production process. That is, it becomes possible to form a protection- 
from-light layer to various kinds of switching elements according to the same production process in a manufacturing 
process of the liquid crystal equipment concerned in this case. 

[0020] In order that liquid crystal equipment according to claim 5 may solve the above-mentioned technical problem, in 
liquid crystal equipment given in any 1 term of claims 1-4, said protection-from-light layer is characterized by 
connecting with a constant source of potential. 

[0021] According to liquid crystal equipment according to claim 5, since a protection-from-Ught layer is connected to a 
constant source of potential, let a protection-from-light layer be constant potential. Therefore, potential fluctuation of a 
protection-from-light layer does not have a bad influence on a protection-from-light layer to switching elements, such as 
TFT by which opposite arrangement is carried out. 

[0022] In order tiiat liquid crystal equipment according to claim 6 may solve the above-mentioned technical problem, in 
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liquid crystal equipment according to claim 5, constant potential of said constant soxirce of potential is characterized by 
being equal to touch-down potential. 

[0023] According to liquid crystal equipment according to claim 6, since a protection-from-light layer is made into 
touch-down potential, potential fluctuation of a protection-from-light layer does not have a bad influence on a 
protection-from-light layer to switching elements, such as TFT by which opposite arrangement is carried out. 
[0024] In order that liquid crystal equipment according to claim 7 may solve the above-mentioned technical problem, it 
has ftirther a counterelectrode prepared in a side which meets said liquid crystal of said 2nd substrate in liquid crystal 
equipment according to claim 5, and constant potential of said constant source of potential is characterized by being 
equal to potential of said counterelectrode. 

[0025] According to liquid crystal equipment according to claim 7, since a protection-from-light layer is made into 
potential of a counterelectrode, potential fluctuation of a protection-from-Ught layer does not have a bad influence on a 
protection-from-light layer to switching elements, such as TFT by which opposite arrangement is carried out. 
[0026] In order that liquid crystal equipment according to claim 8 may solve the above-mentioned technical problem, in 
liquid crystal equipment given in any 1 term of claims 1-7, at least one of said 1st, 2nd, and 3rd switching elements is 
characterized by consisting of a thin fihn transistor of any one mold in an N channel mold, a P channel mold, and a 
complementary type. 

[0027] According to liquid crystal equipment according to claim 8, it is at least one of the 1st, 2nd, and 3rd switching 
elements. Although it consists of TFT of any one mold in an N channel mold, a P channel mold, and a complementary 
type Since a protection-from-light layer is prepared in this location that counters TFT at least, even if return light etc. 
carries out incidence from the 1st substrate side, before [ this ] carrying out incidence to TFT, this return light etc. will 
be shaded by protection-from-light layer formed in a location which counters this. For this reason, in this TFT, a 
photocurrent occurs according to the photo-electric-conversion effect, and the situation where the transistor 
characteristics of TFT deteriorate is prevented beforehand. 

[0028] In liquid crystal equipment given in any 1 term of claims 1-8 in order that liquid crystal equipment according to 
claim 9 may solve the above-mentioned technical problem A seal member which sticks said 1st and 2nd substrates in 
the perimeter of a screen-display field specified with said two or more pixel electrodes on a plane parallel to said 1st and 
2nd substrates, and surrounds said liquid crystal, It has further circumference abandonment of protection-from-light 
nature formed along with an outline of said screen-display field at said 2nd substrate between said seal members and 
said screen-display fields on said plane, and one [ said / at least ] circuit is characterized by being prepared in a location 
which counters said circumference abandonment. 

[0029] According to liquid crystal equipment according to claim 9, circumference abandonment of protection-from-Hght 
nature is formed along with an outline of a screen-display field at the 2nd substrate between seal members and screen- 
display fields which surround liquid crystal. Here, among a sampling circuit and a precharge circuit, since one [ at least ] 
circuit is established in a location which counters circumference abandonment, if it is called circumference 
abandonment and says, a deployment of dead space can be aimed at. In this case, before carrying out incidence to a 
switching element which these sampling circuits and precharge circuits have even if incident light etc. carries out 
incidence from the 2nd substrate side since especially circumference abandonment is protection-from-light nature, this 
incident light etc. is shaded by circumference abandonment. Therefore, it originates in incident light etc. and there is no 
un-arranging [ for which a photocurrent occurs according to the photo-electric-conversion effect in a switching element, 
and a switching characteristic deteriorates ]. Thus, if a sampling circuit and a precharge circuit are arranged in a location 
which coimters circumference abandonment, since it is not necessary to give protection from light to light from the 2nd 
substrate side, it is very advantageous. 

[0030] Said two or more data lines are characterized by suppljdng said precharge signal from the other side while said 
precharge circuit is prepared in liquid crystal equipment given in any 1 term of claims 1-9 and said picture signal is 
suppUed from one side of said data line, in order tiiat liquid crystal equipment according to claim 10 may solve the 
above-mentioned technical problem. 

[0031] According to liquid crystal equipment according to claim 10, a picture signal is supplied from one side of said 
data line, and, as for two or more data lines, a precharge signal is supplied from the other side of said data line. 
Therefore, a precharge circuit can be established in an opposite side across a data-line drive circuit, a sampling circuit, 
etc. and a screen-display field for supplying a jpicture signal. 

[0032] In Hquid crystal equipment given in any 1 term of claims 1-10 in order that liquid crystal equipment according to 
claim 1 1 may solve the above-mentioned technical problem An inspection circuit containing the 4tii switching element 
for conducting predetermined inspection to the liquid crystal equipment concemed is further established in said 1st 
substrate. Said protection-from-light layer It is characterized by being further prepared between said 1st substrate and 
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said 4th switching element in a location which counters said 4th switching element. 

[0033] According to liquid crystal equipment according to claim 1 1, a protection-from-Hght layer is prepared in a 
location which coimters the 4th switching element which an inspection circuit has between the 1st substrate and this 4th 
switching element. Therefore, even if return light etc. carries out incidence from the 1st substrate side, before carrying 
out incidence to the 4th switching element which consists of TFT etc., for example, this retum light etc. is shaded by 
protection-from-light layer formed in a location which counters this, respectively. For this reason, in the 4th switching 
element which consists of TFT etc., for example, a photocurrent occurs according to the photo-electric-conversion 
effect, and the situation where a switching characteristic deteriorates is prevented beforehand. Furthermore, in this way, 
since protection from light about an inspection circuit is given, it can also arrange to a part for 1 st set Itabe which 
counters circumference abandonment of protection-from-light nature formed in the 2nd substrate. 
[0034] Liquid crystal equipment according to claim 12 is set to liquid crystal equipment according to claim 1, in order to 
solve the above-mentioned technical problem. It replaces with one [ said / at least ] circuit, and a circumference circuit 
containing the 5th switching element for voltage maintenance for operating the liquid crystal equipment concerned is 
established in said 1st substrate. Said protection-from-light layer It is characterized by being prepared between said 1st 
substrate and said 5th switching element in a location which counters said 5th switching element. 
[0035] According to liquid crystal equipment according to claim 12, a protection-from-light layer is prepared in a 
location which counters the 5th switching element which a circumference circuit has between tiie 1st substrate and this 
5th switching element. Therefore, even if retum light etc. carries out incidence from the 1st substrate side, before 
carrying out incidence to the 5th switching element which consists of TFT etc., for example, this retum light etc. is 
shaded by protection-from-light layer formed in a location which counters this, respectively. For this reason, the 
situation where a photocurrent occurs according to the photo-electric-conversion effect in tiie 5th switching element 
which consists of TFT etc., for example, a switching characteristic deteriorates, and maintenance voltage changes is 
prevented beforehand. Furthermore, in tiiis way, since protection from light about a circumference circuit is given, it can 
also arrange to a part for 1st set Itabe which covmters circumference abandonment of protection-from-hght nature 
formed in the 2nd substrate. 

[0036] It is characterized by electronic equipment according to claim 13 equipping claims 1-12 with liquid crystal 
equipment of a publication, in order to solve the above-mentioned technical problem. 

[0037] According to electronic equipment according to claim 13, electronic equipment is equipped with liquid crystal 
equipment of the invention in this application mentioned above, and since various kinds of actuation is performed by 
switching element in which protection-from-light engine performance to retum light etc. has the highly excellent 
switching characteristic, high-definition image display of it becomes possible. 

[0038] A liquid crystal light valve with which incidence of the light to which outgoing radiation of the projection mold 
display according to claim 14 is carried out from the light source and this light source is carried out, and it performs a 
modulation corresponding to image information, In a projection mold indicating equipment which has a delivery system 
which projects light modulated with said liquid crystal light valve said liquid crystal light valve Liquid crystal 
equipment with which liquid crystal was pinched between the 2nd substrate arranged at a 1st substrate [ which has been 
arranged at an incidence side of light ], and outgoing radiation side, It consists of the 1st polarization means arranged on 
the outside of said 1st substrate, and the 2nd polarization means arranged on the outside of said 2nd substrate. On said 
2nd substrate Two or more scanning lines, two or more data lines which intersect said two or more scanning lines, and 
two or more 1st thin film transistors connected to two or more of said scanning lines and data lines, It has two or more 
pixel electrodes connected to said two or more 1st thin film transistors. Between said 2nd substrate and said 1st thin film 
transistor, it is characterized by thing of said 1st thin film transistor which come to arrange a protection-from-light layer 
at least corresponding to a chaimel field, and it comes to form space between said 2nd polarization means and said 
liquid crystal equipment. 

[0039] According to the projection mold indicating equipment according to claim 14, leakage current by retum light can 
be prevented by forming a protection-from-light layer between the 2nd substrate and the 1st thin film transistor. 
Moreover, since effect on a liquid crystal light valve by retum light can be prevented, it is not necessary to stick a 
polarization means with an antireflection film on liquid crystal equipment like before, therefore ~ without it sticks the 
2nd polarization means on liquid crystal equipment - alienation ~ since it can form, a temperature rise of a liquid 
crystal light valve can be prevented. 

[0040] A color separation means by which a projection mold display according to claim 15 separates into a colored light 
bunch of at least 2 colors the flux of light by which outgoing radiation is carried out from the light source and this light 
source, A liquid crystal light valve which performs a modulation corresponding to image information to the flux of light 
of each color separated by said color separation means, In a projection mold display which has a synthetic means to 
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compound light modulated with said liquid crystal Ught valve, and a delivery system which projects the synthetic flux of 
light by which outgoing radiation was carried out from said synthetic means Liquid crystal equipment with which it 
comes to pinch liquid crystal between the 2nd substrate arranged at a 1st substrate [ with which said liquid crystal light 
valve has been arranged at an incidence side of light ], and outgoing radiation side of light, It has the 1st polarization 
means arranged on the outside of said 1st substrate, and the 2nd polarization means arranged on the outside of said 2nd 
substrate. On said 2nd substrate Two or more scaiming lines, two or more data lines which intersect said two or more 
scanning lines, and two or more 1st thin fihn transistors connected to two or more of said scanning lines and data lines, 
It has two or more pixel electrodes connected to said two or more 1st thin film transistors. Between said 2nd substrate 
and said 1st thin film transistor, it is characterized by thing of said 1st thin film transistor for which it comes to arrange a 
protection-from-light layer at least corresponding to a channel field, and said 2nd polarization means is stuck on said 
synthetic means. 

[0041] According to the projection mold display according to claim 15, since the 2nd polarization means is stuck on a 
synthetic means, space is formed between liquid crystal equipment and the 2nd polarization means. Therefore, a 
temperature rise of liquid crystal equipment can be avoided and malfimction of a liquid crystal light valve can be 
prevented. 

[0042] A projection mold display according to claim 16 is characterized by said synthetic means consisting of a prism 
unit in a projection mold display according to claim 15. 

[0043] According to the projection mold display according to claim 16, said synthetic means consists of a prism unit, 
and the 2nd polarization means is stuck on a prism unit. A prism unit is effective in order to be able to absorb heat 
capacity of the 2nd polarization means in a prism unit since heat capacity is large, and to prevent a temperature rise of a 
liquid crystal light valve. 

[0044] A projection mold display according to claim 17 is characterized by having fiirther a cooling means to send cold 
blast between said liquid crystal equipment and said 2nd polarization means in a projection mold display according to 
claim 15 or 16. 

[0045] According to the projection mold display according to claim 17, by forming a cooling means, for example in 
either a synthetic means top or the bottom, and sending cold blast between liquid crystal equipment and a polarization 
means from a cooling means, a temperature rise of a liquid crystal light valve can be prevented fiirther, and malfimction 
of a liquid crystal light valve can be prevented. 

[0046] Such an operation and other gains of this invention are made clear from a gestalt of operation explained below. 
[0047] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on a drawing. 
[0048] (Configuration of liquid crystal equipment) The configuration of the gestah of operation of liquid crystal 
equipment is explained based on drawing 5 from drawin g 1 . 

[0049] First, the whole liquid crystal equipment configuration is explained with reference to drawin g 3 from drawing 1 . 
Drawing 1 is the block diagram showing ttie configuration of a various wiring, a circumference circuit, etc. which were 
prepared on the TFT array substrate in the gestalt of operation of liquid crystal equipment, drawin g 2 is the plan which 
looked at the TFT array substrate from the opposite substrate side with each component formed on it, and drawing 3 is a 
H-H' cross section of drawing 2 shown including an opposite substrate. 

[0050] Liquid crystal equipment 200 is equipped with the TFT array substrate 1 which consists of a quartz substrate, 
hard glass, a silicon substrate, etc. in drawin g 1 . Two or more pixel electrodes 1 1 prepared in the shape of a matrix on 
the TFT array substrate 1, The data tine 35 which two or more arrays are carried out in the direction of X, and is 
extended along the direction of Y, respectively, The scanning line 3 1 which two or more arrays are carried out in the 
direction of Y, and is extended along the direction of X, respectively. While intervening between each data line 35 and 
the pixel electrode 11, respectively, two or more TFT30 as an example of the switching element which controls the 
switch-on and the non-switch-on between these according to the scan signal supplied through the scanning line 31, 
respectively, respectively is formed. Moreover, on the TFT array substrate 1, capacity line 31* (the 2nd storage 
capacitance electrode) which is wiring for the below-mentioned storage capacitance (refer to drawing 6 ) is formed in 
parallel with the scaiming line 3 1 . 

[0051] The precharge cfrcuit 201 which precedes the precharge signal of a predetermined voltage level with a picture 
signal, and supplies it to fiirther two or more data lines 35 on the TFT array substrate 1, respectively, the sampling 
circuit 301 which samples a picture signal and is supplied to two or more data lines 35, respectively, the data-line drive 
circuit 101, and the scanning-line drive circuit 104 are formed. 

[0052] The scanning-line drive circuit 104 impresses a scan signal to the scanning line 31 by line sequential in pulse to 
predetermined timing based on a power supply, a reference clock, etc. which are supplied from an external-control 
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circuit. 

[0053] Based on a power supply, a reference clock signal, etc. which are supplied from an external-control circuit, 
according to the timing which impresses a scan signal, a sampling circuit driving signal is minded every data line 35, 
and the scanning-line drive circuit 104 minds [ 301 ] the sampling circuit drive signal line 306, and carries out 
sequential supply of the data-line drive circuit 101 to predetermined timing about six picture signal line 304 each. 
[0054] The precharge circuit 201 is equipped with TFT202 every data line 35, the precharge signal line 204 is connected 
to the source electrode of TFT202, and the precharge circuit drive signal line 206 is connected to the gate electrode of 
TFT202. And the power supply of predetermined voltage required in order to write in a precharge signal (NRS) from an 
extemal power is supplied through the precharge signal line 204, and a precharge circuit driving signal (NRG) is 
supplied from an extemal-control circuit so that a precharge signal may be written in through the precharge circuit drive 
signal line 206 to the timing preceded with a picture signal (VID1-VID6) about each data line 35. The precharge circuit 
201 supplies the precharge signal (image auxiliary signal) which is preferably equivalent to the pixel data of middle 
gradation level. 

[0055] The sampling circuit 301 is equipped with TFT302 every data Ime 35, the picture signal line 304 is connected to 
the source electrode of TFT302, and the sampling circuit drive signal line 306 is connected to the gate electrode of 
TFT302. And if six parallel picture signals (VID1-VID6) are inputted through the picture signal line 304, these picture 
signals (VID1-VID6) will be sampled. Moreover, if a sampling circuit driving signal is inputted from the data-line drive 
circuit 101 through the sampling circuit drive signal line 306, sequential impression of the picture signal sampled about 
six picture signal line 304 each will be carried out at the data line 3. That is, the data-line drive circuit 101 and the 
sampHng circuit 301 are constituted so that the parallel picture signal (VID1-VID6) which was inputted from the picture 
signal line 304 and which was developed six phases may be supplied to the data line 35. Although the gestalt of this 
operation described the method which makes sequential selection of the data line 35 for [ every ], the method which 
chooses as coincidence the sampling circuit 301 connected to the six adjoining data lines 35, for example, and consists 
of the six data lines 35 and which carries out the sequential transfer for every group may be used. Selection of the data 
line 35 may choose as coincidence 2 which adjoins each other, 3, -, 5, or 7 or more, moreover, as long as the write-in 
property of TFT302 which constitutes not only six phases but the sampling circuit 301 of the number of phase 
expansions of the picture signal supplied to the data line 35 is good, five or less phases are sufficient as it - if it carries 
out and the dot frequency of a picture signal is high — the increase more than seven phase - you may carry out. Under 
the present circumstances, it cannot be overemphasized that the image image input signal line only of the number of 
phase expansions of a picture signal is necessity at least. 

[0056] Especially with the gestalt of this operation, the protection-from-light layer 3 (it mentions later) is formed in the 
TFT302 bottom which TFT30 prepared in each pixel, TFT202 which the precharge circuit 201 has, and a sampling 
circuit 301 have, respectively. Therefore, even if retum light etc. carries out incidence from the TFT array substrate 1 
side, before carrying out incidence to TFT 30,202 and 302, this retum light etc. is shaded by the protection-from-light 
layer 3 formed in the location which counters these, respectively. For this reason, the situation where a photocurrent 
occurs according to the photo-electric-conversion effect in TFT 30,202 and 302, and transistor characteristics deteriorate 
is prevented beforehand, and the defect who spoils image quality grace, such as a flicker and a cross talk, remarkably is 
not generated. In addition, about the concrete lamination of the protection-from-light layer 3, it mentions later. 
[0057] Moreover, with the gestalt of this operation, the protection-from-light layer 3 of TFT 30,202 and 302 formed in 
the bottom of a channel field at least is connected to a constant potential line like touch-down potential, and an electric 
target. This is for preventing change of the transistor characteristics which happen when the unstable potential 
difference arises between each terminal of TFT 30,202 and 302. As a constant potential line, you may connect with the 
power supply of the positive potential supplied to the data-line drive circuit 101 or scanning-line drive circuit 104 grade, 
or negative potential, and the wiring and the electric target which supplies counterelectrode potential to the opposite 
substrate 2, for example. As shown in drawing 1 , the constant potential line 501 installed from the power supply of the 
negative potential of the scanning-line drive circuit 104 etc. is electrically connected to the protection-from-light layer 3 
around the screen-display field. Moreover, you may use with the constant potential line 501 supplied to capacity line 31' 
for forming the storage capacitance of a pixel in common. If such a configuration is taken, since leading-about wiring 
can be managed with one, it is advantageous, in case the space which niakes a circumference circuit spreads or liquid 
crystal equipment is miniaturized. Moreover, since the extemal input terminal of dedication is not needed, a leeway is 
given to a space and the cost cut of a mounting member can be aimed at. However, it cannot be overemphasized that the 
extemal input terminal of dedication and wiring may be prepared and constant potential may be supplied. 
[0058] Furthermore, in this way, since protection from light is given to the retum light from the TFT array substrate 1 
side about the precharge circuit 201 or the sampling circuit 301, the need of arranging these circuits into the 
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circumference portion of the TFT array substrate 1 into which it was put by the case of protection-from-light nature like 
before is lost. So, with the gestalt of this operation, as the slash field in drawing 1 shows, and as it is shown in drawing 2 
and drawin g 3 , the precharge circuit 201 and the sampling circuit 301 are formed on the TFT array substrate 1 in the 
location which counters the circxmiference abandonment 53 of the protection-firom-light nature formed in the opposite 
substrate 2. On the other hand, the data-line drive circuit 101 and the scanning-line drive circuit 104 are formed on the 
narrow long and slender circumference portion of the TFT array substrate 1 which does not face the liquid crystal layer 
50. 

[0059] In drawing 2 and drawing 3 , the sealant 52 which consists of a photoresist as an example of the seal member 
which sticks both substrates in the perimeter of the screen-display field (namely, field of the liquid crystal equipment 
with which an image is actually displayed by the orientation change of state of the liquid crystal layer 50) specified with 
two or more pixel electrodes 11, and surroimds the liquid crystal layer 50 is formed along the screen-display field on the 
TFT array substrate 1. And between the screen-display fields and sealants 52 on the opposite substrate 2, the 
circumference abandonment 53 of protection-fi-om-light nature is formed. 

[0060] When put into the TFT array substrate 1 by the case of protection-firom-light nature where opening was behind 
prepared corresponding to the screen-display field, the circumference abandonment 53 so that the screen-display field 
concerned may not hide in the edge of the opening of the case concemed according to a manufacture error etc. That is, it 
is formed fi-om the band-like protection-fi-om-light nature material which has width of face of 500 micrometers or more 
in the perimeter of a screen-display field so that the gap of about hundreds of micrometers to the case of the TFT array 
substrate 1 may be permitted, for example. Such circumference abandonment 53 of protection-fi-om-light nature is 
formed in the opposite substrate 2 of sputtering and the photolithography which used metallic materials, such as Cr 
(chromium), nickel (nickel), and aluminum (aluminum), and etching. Or it is formed firom materials, such as resin black 
which distributed carbon and Ti (titanium) to the photoresist. 

[0061] The data-line drive circuit 101 and the mounting terminal 102 are formed in the field of the outside of a sealant 
52 along the lower side of a screen-display field, and the scanning-line drive circuit 104 is established in it along with 
two sides of right and left of a screen-display field. Furthermore, two or more wiring 105 for connecting between the 
scanning-line drive circuits 104 established in the both sides of a screen-display field is formed in the surface of a 
screen-display field. Moreover, in at least one place of the comer section of the opposite substrate 2, the fish eye 106 
which consists of flow material for taking an electric flow between the TFT array substrate 1 and the opposite substrate 
2 is formed. And the opposite substrate 2 with the ahnost same outline as a sealant 52 has fixed to the TFT array 
substrate 1 by the sealant 52 concemed. 

[0062] The precharge circuit 201 and a sampling circuit 301 are circuits of an alternating current drive fimdamentally. 
For this reason, even if it establishes these precharge circuits 201 and sampling circuits 301 in TFT array substrate 1 
portion which faces the liquid crystal layer 50 which was surrounded by the sealant 52 and pinched among both 
substrates, the problem of deterioration of the liquid crystal layer 50 by direct-current-voltage impression is not 
produced. On the other hand, the data-line drive circuit 101 and the scanning-line drive circuit 104 are established in the 
circumference portion of the TFT array substrate 1 which does not face the liquid crystal layer 50. Therefore, it can 
prevent beforehand that the direct-current- voltage component firom the data-line drive circuit 101 or the scanning-line 
drive circuit 104 by which especially a direct-current drive is carried out leaks to the liquid crystal layer 50, and is 
impressed to it. 

[0063] Thus, it becomes easy to design these circumference circuits so that it can have additional coverage, the 
scanning-line drive circuit 104 and the data-line drive circuit 101 can be formed in the circumference portion of the TFT 
array substrate 1 by forming the precharge circuit 201 and a sampling circuit 301 and it may meet under the 
circumference abandonment 53 at specific specification. Moreover, reduction of the display area in liquid crystal 
equipment 200 is not caused by establishing the precharge circuit 201 and a sampHng circuit 301 in the bottom of the 
circumference abandonment 53 which is dead space so to speak. 

[0064] And since the circxmiference abandonment 53 is protection-fi-om-light nature in one side, there is no necessity of 
establishing separately the protection-fi-om-light means against the incident light which carries out incidence fi-om the 
opposite substrate 2 side on the precharge circuit 201 or a sampling circuit 301 (namely, TFT 202 and 302). On the 
other hand, a protection-fi-om-light layer can shade the retum light of the precharge circuit 201 or a sampling circuit 301 
(namely, TFT 202 and 302) which carries out incidence from the TFT array substrate 1 side since it is prepared in the 
bottom of a channel field at least, before reaching the precharge circuit 201 and a sampling circuit 301 (namely, TFT 
202 and 302). Thereby, since there is nothing of TFT202 of the precharge circuit 201 or TFT302 of a sampling circuit 
301 for which light is irradiated by the channel field at least, in this field, a photocurrent occurs according to the photo- 
electric-conversion effect, and the transistor characteristics of TFT 202 and 302 do not deteriorate. Therefore, even if 
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light carries out incidence of the gestalt of this operation from which liquid crystal equipment side, it has the advantage 
in which it can shade certainly and can abolish the defect who reduces image quality grace, such as a flicker and a cross 
talk, remarkably. 

[0065] In addition, since neither the precharge circuit 201 nor a sampling circuit 301 is necessarily formed in TFT array 
substrate 1 portion which faces a sealant 52, there is no possibility of destroying TFT 202 and 302 which constitutes 
these circuits with the spacer mixed in the sealant 52, and it can fiiUy irradiate light from both the substrates side further 
at the production process to which photo-curing of the sealant 52 is carried out. 

[0066] As shown in drawing 1 , with the gestalt of this operation, a picture signal is supplied from the end which two or 
more data lines 35 have the lower side of a screen-display field, and a precharge signal is supplied from the other end in 
an another side side. Therefore, the precharge circuit 201 can be established in an opposite side across the data-Une 
drive circuit 101 and the sampling circuit 301, and screen-display field for supplying a picture signal, and the space 
under the circumference abandonment 53 can be effectively used with sufficient balance. 

[0067] Next, the concrete circuitry of TFT 202 and 302 which constitutes the precharge circuit 201 and a sampling 
circuit 301 is explained with reference to drawing 4 and drawing 5 , respectively. In addition, drawing 4 is the circuit 
diagram showing various kinds of TFT(s) which constitute TFT202 of the precharge circuit 201, and drawing 5 is the 
circuit diagram showing various kinds of TFT(s) which constitute TFT302 of a sampling circuit 301 . 
[0068] As shown in drawing 4 (1), TFT202 (refer to drawin g 1 ) of the precharge circuit 201 may consist of N channel 
mold TFT202a, as shown in drawing 4 (2), may consist of P channel mold TFT202b, and may consist of 
complementary-type TFT202c which consists of the N channel mold TFT and the P channel mold TFT as shown in 
drawing 4 (3). In addition, the precharge circuit driving signals 206a and 206b inputted in drawing 4 (3) through the 
precharge circuit drive signal line 206 shown in drawing 1 from drawing 4 (1) are inputted into each TFT(s) 202a-202c 
as gate voltage. The precharge signal NRS inputted through the precharge signal line 204 similarly shown in drawing 1 
is inputted into each TFT(s) 202a-202c as source voltage. Precharge circuit driving signal 206a impressed to N channel 
mold TFT202a as gate voltage and precharge circuit driving signal 206b impressed to P channel mold TFT202b as gate 
voltage are reversal signals mutual. Therefore, in constituting the precharge circuit 201 from complementary-type 
TFT202C, at least two or more precharge circuit drive signal lines 206 are needed. Thus, when the precharge circuit 
drive signal line 206 becomes two or more, one screen-display field side may be wired intensively, and you may wire 
from the both sides of a screen-display field combining the precharge signal line 204. Or for example, precharge circuit 
driving signal 206a may be reversed with an inverter before complementary-type TFT202c, and precharge circuit 
driving signal 206b may be formed. 

[0069] As shown in drawing 5 (1), TFT302 (refer to drawing 1 ) of a sampling circuit 301 may consist of N channel 
mold TFT302A, as shown in drawin g 5 (2), it may consist of P channel mold TFT302B, and as shown in drawin g 5 (3), 
it may consist of complementary-type TFT302C, In addition, the picture signal VID inputted in drawing 5 (3) through 
the picture signal line 304 shown in drawing 1 from drawing 5 (1) is inputted into each TFT(s) 302a-302c as source 
voltage. The sampling circuit driving signals 306a and 306b inputted through the sampling circuit drive signal line 306 
from the data-line drive circuit 101 similarly shown in drawing 1 are inputted into each TFT(s) 302a-302c as gate 
voltage. Moreover, also in a sampling circuit 301, sampling circuit driving signal 306a impressed to N channel mold 
TFT302a as gate voltage and sampling circuit driving signal 306b impressed to P channel mold TFT302B as gate 
voltage are reversal signals like the case of the above-mentioned precharge circuit 201 mutual. Therefore, in constituting 
a sampling circuit 301 from complementary-type TFT302C, sampling circuit driving signal 306a and at least two or 
more sampling circuit drive signal lines 306 for 306b are needed. 

[0070] (Configuration of liquid crystal equipment) Next, tiie concrete configuration of the liquid crystal equipment 
portion which liquid crystal equipment 200 contains is explained with reference to drawing 8 from drawin g 6 . here - 
drawing 7 - drawing 1 - setting - a circle - surrounding -- having had - D - a field ~ having expanded - a plan ~ it 
is - drawing 6 - drawing 7 - it can set - TFT - 30 ~ A-A - * - having met - a cross section - precharge - a circuit - 
201 ~ TFT ~ 202 — B-B ' — having met — a cross section — expressing — **** . In addition, in order to make each 
class and each part material into the magnitude of the degree which can be recognized on a drawing, contraction scales 
are made to have differed for each class or every each part material in drawing 6 . 

[0071] In TFT30 portion in which liquid crystal equipment 200 is formed in each pixel in the cross section of drawing 6 
It has [ between the protection-from-light layer 3 by which the laminating was carried out to the TFT array substrate 1 
list on it, and the 1st layer ] the insulating layer 43, the pixel electrode 11, and the orientation fihn 12 between an 
insulating layer 42, the data line 35 (source electrode), and the 3rd layer between an insulating layer 41, the 
semiconductor layer 32, the gate insulating layer 33, the scanning line 31 (gate electrode), and the 2nd layer. Liquid 
crystal equipment 200 is equipped with the common electrode 21, the orientation film 22, and the 2nd protection-from- 
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light layer 23 by which the laminating was carried out to the opposite substrate 2 list which consists of a glass substrate 
on it again. Liquid crystal equipment 200 is further equipped with the liqxiid crystal layer 50 pinched among both these 
substrates. 

[0072] Here, the configuration of each class except TFT30 is first explained in order among these layers. 
[0073] In the location which counters TFT3O5 respectively, the protection-fi^om-light layer 3 is formed on the TFT array 
substrate 1, respectively. The protection-fi-om-light layer 3 consists of metal alloys, such as a metal containing at least 
one, such as Ti (titanium), Cr (chromium), W (tungsten), Ta (tantalum), Mo (molybdenum), and Pd (lead), or metal 
silicide (for example, tungsten silicide WSi). If the protection-firom-li^t film 3 is constituted fi"om refi:^ctory metal 
silicide (i.e., if silicon is included in the material of the protection-fi-om-light layer 3), the TFT array substrate 1 which 
comes to contain silicon, and thermal affinity with the insulating layer 41 between the 1st layer will become good. 
[0074] Moreover, as shown in drawing 7 , the protection-fi-om-light layer 3 is groimded through the constant potential 
hne 501 through the contact hole 503, or is connected to the constant source of potential. It is good to install wiring of 
the power supply supplied to the data-line drive circuit 101 or the circumference circuit of scanning-line drive circuit 
104 grade as a constant potential line 501 . For this reason, when the potential of the protection-from-light layer 3 
changes, it does not have a bad influence on the switching characteristic of TFT30 etc. For example, it may be 
grounded, or it may connect with the common electrode 21, and the protection-from-light layer 3 may be made into the 
potential of the common electrode 21. However, the protection-from-light layer 3 may be floating electrically. 
Moreover, it is also possible to use the protection-from-light layer 3 as wiring for the below-mentioned storage 
capacitance (to refer to drawing 6 ). 

[0075] Furthermore, between the protection-from-light layer 3 and two or more TFT30, the insulating layer 41 is formed 
between the 1st layer. Between the 1st layer, it consists of silicate glass fihns, such as NSG (non dope silicate glass), 
PSG (phosphorus silicate glass), BSG (boron silicate glass), and BPSG (boron phosphorus silicate glass), a sihcon 
nitride film, a silicon oxide film, etc., and an insulating layer 41 is formed in order to carry out the electric insulation of 
the semiconductor layer 32 which constitutes TFT30 from the protection-from-light layer 3. Furthermore, an insulating 
layer 41 also has a function as a substrate film for TFT30 by being formed all over the TFT array substrate 1 between 
the 1st layer. That is, it has the function to prevent deterioration of the property of TFT30 with the dry area at the time 
of polishing of the surface of the TFT array substrate 1, the dirt which remains after washing. 

[0076] An insulating layer 43 consists of silicate glass films, such as NSG, PSG, BSG, and BPSG, a silicon nitride film, 

a sihcon oxide film, etc. between an insulating layer 42 and the 3rd layer between the 2nd layer, respectively. 

[0077] The pixel electrode 1 1 consists of transparence conductivity thin films, such as for example, an ITO film (indium 

Tin oxide film). In addition, when using the liquid crystal equipment 200 concerned for the liquid crystal equipment of a 

reflective mold, the pixel electrode 1 1 may be formed from an opaque material with high reflection factors, such as 

aluminum. 

[0078] Rubbing processing is performed in the predetermined direction so that the orientation film 12 may consist of 
organic thin films, such as for example, a polyimide thin film, and it may have a predetermined pre tilt angle. 
[0079] It goes across the common electrode 21 all over the opposite substrate 2, and it is formed from the ITO film etc. 
[0080] Rubbing processing is performed in the predetermined direction so that the orientation film 22 may consist of 
organic thin films, such as for example, a polyimide thin fihn, and it may have a predetermined pre tilt angle. 
[0081] The 2nd protection-from-light layer 23 is formed in the predetermined field which covmters TFT30 from 
materials, such as resin black which distributed metallic materials and carbon, such as Cr and nickel, and Ti to the 
photoresist. The 2nd protection-from-light layer 23 has functions other than the protection from light to the 
semiconductor layer 32 of TFT30, such as improvement in contrast, and color mixture prevention of color material. 
[0082] The liquid crystal layer 50 is formed when liquid crystal is enclosed with the space surrounded by the sealant 52 
(refer to drawing 2 and drawing 3 ) between the TFT array substrates 1 and the opposite substrates 2 which have been 
arranged so that the pixel electrode 1 1 and the common electrode 21 may meet by vacuum suction etc. The liquid crystal 
layer 50 takes a predetermined orientation condition with the orientation films 12 and 22 in the condition that the 
electric field from the pixel electrode 1 1 are not impressed. The liquid crystal layer 50 consists of liquid crystal which 
mixed the pneumatic liquid crystal of a kind or some kinds. It is the adhesives which consist of a photoresist or 
thermosetting resin in order that a sealant 52 may stick two substrates 1 and 2 around those, and the spacer for making 
distance between both substrates into a predetermined value is mixed. 
[0083] Next, the configuration of each class concerning TFT30 is explained in order. 
[0084] TFT30 is equipped with the source field 34 formed in the gate insulating layer 33 which insulates the 
semiconductor layer 32 in which a channel is formed of the electric field from the scanning line 3 1 (gate electrode) and 
the scanning line 31, and the scanning line 31 and the semiconductor layer 32, and the semiconductor layer 32, the data 
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line 35 (source electrode), and the drain field 36 formed in the semiconductor layer 32. One to which it corresponds of 
two or more pixel electrodes 1 1 is connected to the drain field 36. The source field 34 and the drain field 36 are formed 
by doping the object for the N type of predetermined concentration, or the dopant for P type to the semiconductor layer 
32 like the after-mentioned according to whether TFT of N type or P type is formed. TFT of an N type channel has the 
advantage that a working speed is quick, and it is used as TFT30 which is the switching element of a pixel in many 
cases. 

[0085] TFT30 has LDD structure preferably. However, TFT30 may have the offset structure where an ion implantation 
is not performed in the low-concentration source drain field in LDD structure, and may form the source field 34 and the 
drain field 36 in self align by using the gate electrode 31 as a mask. You may be TFT of a self aryne mold. Moreover, 
with the gestalt of this operation, although single gate structure showed TFT30, between the source field 34 and the 
drain field 36, the dual gate structure which arranged the gate electrode 3 1 in the two-piece serial is sufficient, and three 
or more gate electrodes 3 1 may be arranged. If such structure is taken, since the leakage current at the time of OFF of 
TFT30 will be reduced, deterioration of image quality grace is not caused. 

[0086] The scanning line 3 1 (gate electrode) is preferably formed fi-om a polish recon film. Or it may be formed from a 
refi-actory metal fibn or metal siUcide films, such as W and Mo. in this case, it also becomes possible to omit a part or 
all of the 2nd protection-fi*om-light layer 23 by the protection-fi-om-light nature which a metal membrane metallurgy 
group silicide film has if the 2nd protection-fi-om-hght layer 23 arranges the scanning line 31 (gate electrode) as the part 
or the protection-fi-om-light film which boils all and corresponds of a wrap field. In this case, there is an advantage 
which can prevent decline in the pixel numerical aperture by the lamination gap with the opposite substrate 2 and the 
TFT array substrate 1 especially. 

[0087] The gate insulating layer 33 consists of a thermal oxidation film of comparatively thin thickness. In addition, 
when using a large-sized substrate 8 inches or more, in order to prevent the camber of the substrate by heat, thermal 
oxidation time amount is shortened, a thermal oxidation film is made thin, a high-temperature-oxidation silicon film 
(HTO film) and a silicon nitride film are deposited with a CVD method etc. on this thermal oxidation film, and the 
multilayer gate insulator layer structure more than two-layer may be formed. 

[0088] Although a photocurrent will occur according to the photo-electric-conversion effect which a polish recon film 
has and the transistor characteristics of TFT30 will deteriorate if light carries out incidence of the semiconductor layer 
32 in which a channel is generally formed With the gestalt of this operation, since two or more 2nd protection-fi-om- 
light layers 23 are formed in the location which counters the opposite substrate 2 at each TFT30, respectively to light, 
such as incident light fi-om the opposite substrate 2 side, the thing of the semiconductor layer 32 done to a channel field 
for incidence at least is prevented for the incident light on which it was projected. By the way, the 2nd protection-fi-om- 
light layer 23 formed on the opposite substrate 2 may be formed on the TFT array substrate 1. In this case, if Ti 
(titanium) etc. is formed throu^ an insulator layer, respectively between the data line 35 and the pixel electrode 1 1, the 
2nd protection-fi-om-Ught layer 23 on the opposite substrate 2 is omissible. Therefore, since it is not necessary to take 
into consideration the alignment precision at the time of the assembly of the opposite substrate 2 and the TFT array 
substrate 1, liquid crystal equipment without dispersion in permeability can be offered. 

[0089] The data line 35 (source electrode) may be formed from transparence conductivity thin films, such as an ITO 
fibn, like the pixel electrode 1 1. Or you may form from low resistance metal metallurgy group sihcide, such as 
aluminum, etc. 

[0090] fiirthermore, the gate electrode of TFT30 which replace with in addition to this and consist of a part of scanning 
line 3 1 ~ the wrap from a top - if the data line 35 ( source electrode) be form from opaque metal thin fihns, such as 
aluminum, like - the 2nd protection from light layer 23 - or independent - the semiconductor layer 32 - the exposure 
of the incident light ( namely, drawing 6 light from a top) to a channel field can be prevent effectively at least. Here, the 
data line 35 is good in TFT30 to form so that the joint of the channel field of the semiconductor layer 32 and the source 
drain fields 34 and 36 and the protection-from-light layer 3 arranged in these lower parts may be covered at least. This is 
for preventing the light which carried out incidence from the opposite substrate 2 side reflecting on the surface of the 
protection-from-light layer 3, and irradiating a channel field. On the other hand, since two or more protection-from-light 
layers 3 are formed in the location which coimters tiie TFT array substrate 1 at each TFT30, respectively to light, such 
as return Ught from the TFT array substrate 1 side, the thing of the semiconductor layer 32 done to a channel field for 
incidence at least is prevented for retum light etc. 

[0091] Moreover, the contact hole 38 which leads to the contact hole 37 and the drain field 36 which lead to the source 
field 34 is formed in the insulating layer 42 between the 2nd layer, respectively. Electrical installation of the data line 35 
(source electrode) is carried out to the source field 34 through ttie contact hole 37 to this source field 34. Furthermore, 
the contact hole 38 to the drain field 36 is formed in the insulating layer 43 between the 3rd layer. Electrical installation 
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of the pixel electrode 1 1 is carried out to the drain field 36 through the contact hole 38 to this drain field 36. The above- 
mentioned pixel electrode 1 1 is formed in the upper surface of an insulating layer 43 between the 3rd layer constituted 
in this way. 

[0092] Here, as shown in the plan of drawin g 7 , the pixel electrode 1 1 constituted as mentioned above is arranged in the 
shape of a matrix on the TFT array substrate 1, adjoins each pixel electrode 11, and TFT30 is formed, and the data line 
35 (source electrode) and the scanning line 3 1 (gate electrode) are formed respectively along the boundary of the pixel 
electrode 1 1 in every direction. Moreover, it turns out that the protection-fi*om-light layer 3 has covered the channel 
portion of TFT30 etc. fi-om the bottom. In drawing 7 , the constant potential line 501 installed fi-om the power supply of 
the negative potential of the scanning-line drive circuit 104 located in the direction of C is arranged to the nearest to a 
screen-display field. Here, it connects with the protection-fi-om-light layer 3 electrically through a contact hole 503. The 
protection-fi-om-light layer 3 is arranged in the lower part in parallel along with the scanning line 31. Moreover, even if 
there is little TFT202 of the precharge circuit 201, protection-from-light layer 3" is formed so that the bottom of the 
channel field of semiconductor layer 32" may be covered, and, on the other hand, a screen-display field is wired in 
parallel with the scanning line 3 1 fi-om an edge to the edge of the opposite side. Furthermore, it connects with the 
constant potential line 501 electrically through a contact hole 503 so that transistor characteristics may not deteriorate. 
Moreover, by forming the constant potential line 501, the precharge circuit 201, the precharge circuit drive signal line 
206, and precharge signal-line 204 grade in the bottom of the circumference abandonment 53 which was dead space 
conventionally, the field which makes a circimiference circuit can be expanded or the miniaturization of liquid crystal 
equipment can be realized. In addition, drawing 7 is on account of explanation to simplify and show the matrix-Uke 
array of the pixel electrode 1 1 etc., and each actual electrode has the more [ in three dimension ] complicated 
configuration so that it may wire through the contact hole etc. and drawing 6 may show between layer insulation layers 
and a top. 

[0093] In drawing 6 , storage capacitance 70 is again formed in the pixel electrode 1 1, respectively. 1st storage 
capacitance electrode 32* by which installation formation was more specifically [ this storage capacitance 70 ] carried 
out from the drain field 36 of the semiconductor layer 32, insulating-layer 33' formed of the same production process as 
the gate insulating layer 33, and the capacity line 3 1 formed of the same production process as the scanning line 3 1 — 
' (the 2nd storage capacitance electrode) - It consists of some of msulating layers 42 and 43 and pixel electrodes 1 1 
which counter a list at capacity line 3 T through the 2nd and the insulating layers 42 and 43 between the 3rd layer 
between the 2nd and the 3rd layer.. Thxis, since storage capacitance 70 is formed, even if duty ratio is small, a high 
definition display is enabled. Moreover, as shown in drawing 7 , the constant potential line 501 and capacity line 3 T 
which were installed from the scanning-Hne drive circuit 104 can be used as a constant potential source of supply by 
connecting electrically in a contact hole 502. Since the protection-from-Hght layer 3 and a constant potential line can be 
shared by this, wiring can be managed with one and it is advantageous in leading about of wiring. Furthermore, since it 
is not necessary to prepare the external input terminal of dedication, the number of input terminals can be reduced. 
[0094] In drawing 6 , TFT202 (refer to drawing 1 ) of the precharge circuit 201 is formed in liquid crystal equipment 
200 every data line 35. this — TFT - 202 — more — concrete — a semiconductor - a layer - 32 - the same ~ a 
production process - forming — having - a semiconductor - a layer ~ 32 — " - the gate - an insulating layer - 33 -- 
the same ~ a production process - forming having - the gate an insulating layer - 33 ~ " - and - the scaiming 
Hne — 31 (gate electrode) ~ the same — a production process — forining — having — precharge ~ a circuit — a drive — a 
signal line - 206 ( a semiconductor - a layer - 32 - " - **** ~ TFT - 30 - a case - the same - the source - a field - 
34 - " - and - a drain ~ a field - 36 - " ~ preparing - having - the - two - a layer - between - an insulating layer - 
42 - opening - having had - a contact hole ~ 38 - " - leading - a drain - a field - 36 - " - **** - the data line ~ 35 
- connecting - having -****. Moreover, the precharge signal line 204 is connected to source field 34" through 
contact hole 37" which was able to be opened in the insulating layer 42 between the 2nd layer. And it is prepared so that 
protection-from-Ught layer 3" formed of the same production process as the protection-from-light layer 3 on the TFT 
array substrate 1 in the location which counters TFT202 with such layer structure may cover the bottom of the channel 
field of semiconductor layer 32" at least. And TFT202 is formed on the TFT array substrate 1 in the location which 
coxmters the circumference abandonment 53 of the protection-from-light nature prepared in the opposite substrate 2. It 
enables this to form a circumference circuit in the nearest to the opening field which light penetrates. 
[0095] As shown m the plan of drawing 7 , as for the precharge circuit 201, the precharge signal line 204, the precharge 
circuit drive signal line 206, and the data line 35 are arranged in parallel. In addition, it is not necessary to necessarily 
arrange a pattem layout in parallel. Electrical installation of the precharge signal line 204 is carried out to each source 
field of TFT202 through each contact hole 37", and electrical installation of the data line 35 is carried out to each drain 
field of TFT202 through each contact hole 38." Moreover, opposite arrangenient of the precharge circuit drive signal 
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line 206 is carried out through the gate insulator layer as a gate electrode of TFT202 at the channel portion which 
connects these source fields and drain fields. And protection-fi-om-light layer 3" is prepared so that a channel portion 
may be covered with a plan with a gate electrode. 

[0096] In addition, although not illustrated to drawing 7 , TFT302 (refer to drawin g 1 ) of a sampling circuit 301 is 
constituted like TFT202 of the precharge circuit 201, and protection-fi-om-light layer 3" is prepared on the TFT array 
substrate 1 in the location which counters TFT302. And TFT302 is formed on the TFT array substrate 1 in the location 
which counters the circumference abandonment 53 of the protection-from-light nature prepared in the opposite substrate 
2. 

[0097] Since it is the same thin fibn formation production process at the time of formation of TFT30 since TFT30 is 
TFT which uses a polish recon film as a semiconductor layer, and it can form a sampling circuit 201 , the precharge 
circuit 301, the data-line drive circuit 101, and the circxmiference circuit of scanning-line drive circuit 104 grade 
especially with the gestalt of this operation, it is advantageoxis on manufacture. For example, the data-Une drive circuit 
101 and the scanning-line drive circuit 104 are formed in the circumference portion on the TFT array substrate 1 fi*om 
two or more TFT(s) of the complementary structure which consists of an N channel mold TFT and a P channel mold 
TFT like the case of the precharge circuit 201 and sampling circuit 301 which were shown in drawing 4 (3) and drawing 
5(3). 

[0098] Thus, with the gestalt of this operation, since the protection-from-light layer 3 is formed in the channel field 
bottom at least, respectively and the bad influence by return Hght etc. of TFT 30,202 and 302 is reduced as mentioned 
above, the transistor characteristics of TFT30 are improved and, finally liquid crystal equipment 200 enables it to 
display an image high-definition by high contrast. 

[0099] In addition, although not shown in drawing 6 , according to the exception of modes of operation, such as for 
example, TN (Twisted Nematic) mode, STN (super TN) mode, and D-STN (double-STN) mode, and the no MARI 
White mode / NOMA reeve rack mode, a polarization fibn, a phase contrast film, a polarization means, etc. are arranged 
in a predetermined direction at the side in which the incident light of the side in which the incident light of the opposite 
substrate 2 carries out incidence, and the TFT array substrate 1 carries out outgoing radiation 

[0100] Since the liquid crystal equipment 200 explained above is applied to an electrochromatic display projector, three 
liquid crystal equipments 200 will be used as a Ught valve for RGB, respectively, and incidence of the light of each 
color decomposed through the dichroic mirror for RGB color separation, respectively will be carried out to each liquid 
crystal equipment as incident light, respectively. Therefore, with the gestalt of each operation, the color filter is not 
prepared in the opposite substrate 2. However, the color filter of RGB may be formed in the predetermined field which 
counters the pixel electrode 1 1 with which the black matrix 23 is not formed in Hquid crystal equipment 200 on the 
opposite substrate 2 with the protective coat. If it does in this way, the liquid crystal equipment of the gestalt of this 
operation is applicable to electrochromatic display equipments, such as electrochromatic display television of direct 
viewing types other than a liquid crystal projector, or a reflective mold. Furthermore, a micro lens may be formed so 
that it may correspond 1 pixel on [ one ] the opposite substrate 2. If it does in this way, bright liquid crystal equipment is 
reahzable by improving the condensing effectiveness of incident light. Furthermore, the die clo IKKU filter which 
makes a RGB color using interference of light by depositing the interference layer to which the refi-active index of many 
layers is different on the opposite substrate 2 again may be formed. According to this opposite substrate with a die clo 
IKKU filter, brighter electrochromatic display equipment is realizable. 

[0101] Although [ liquid crystal equipment 200 ] incidence of the incident light is carried out fi-om the opposite 
substrate 2 side as usual, since the protection-from-hght layer 3 and 3" exist, incidence of the incident light is carried out 
fi-om the TFT array substrate 1 side, and it may be made to carry out outgoing radiation from the opposite substrate 2 
side. That is, even if it attaches liquid crystal equipment 200 in a liquid crystal projector in this way, it is possible to be 
able to prevent the thing of the semiconductor layer 32 for channel formation and 32" which light does for incidence to 
a channel field, and to display a high-definition image on it at least. In order to prevent the reflection by the side of the 
rear face of the TFT array substrate 1 conventionally, a polarization means by which AR coat was carried out for acid 
resisting needs to be arranged separately, and AR film needed to be stuck here. However, with the gestalt of this 
operation, since [ of the surface of the TFT array substrate 1 the half-conductor-layer layer 32, and 32" ] the protection- 
from-light layer 3 is formed between channel fields at least, such a polarization means and AR film by which AR coat 
was carried out are used, or the necessity of xising the substrate which carried out AR processing of TFT array substrate 
1 itself is lost. Therefore, according to the gestalt of this operation, material cost can be reduced, and a contaminant, a 
blemish, etc. do not drop the yield at the time of polarization means attachment, and it is very advantageous. 
[0102] Moreover, although it was explained that the switching element of liquid crystal equipment 200 was TFT of a 
positive stagger mold or coplanar mold structure, the gestalt of this operation is effective also to TFT of reverse stagger 
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mold structure, or TFT of other format. 

[0103] Furthermore, in liquid crystal equipment 200, although the liquid crystal layer 50 was constituted from a 
pneumatic liquid crystal as an example, if the polymer dispersed liquid crystal which distributed liquid crystal as a 
minute grain in the macromolecule is used, the above-mentioned polarization fihn, a polarization means, etc. will 
become unnecessary in the orientation films 12 and 22 and a list, and the advantage of a raise in the bri^tness of liquid 
crystal equipment or low-power-izing by efficiency for light utilization increasing will be acquired. Furthermore, when 
applying liquid crystal equipment 200 to high-reflective-liquid-crystal equipment by constituting the pixel electrode 1 1 
from a metal membrane witti high reflection factors, such as aluminum, SH (super HOMEOTORO pick) mold liquid 
crystal with which perpendicular orientation of the liquid crystal molecule was mostly carried out in the state of no 
voltage impressing may be used. Furthermore, although the common electrode 21 is provided in the opposite substrate 2 
side in liquid crystal equipment 200 again so that perpendicular electric field (vertical electric field) may be impressed 
to the Uquid crystal layer 50 What (that is, the electrode for horizontal electric-field generating is prepared in the TFT 
array substrate 1 side, without preparing the electrode for vertical electric-field generating in the opposite substrate 2 
side) the pixel electrode 1 1 is constituted also for from an electrode for horizontal electric-field generating of a pair, 
respectively so that electric field (horizontal electric field) parallel to the liquid crystal layer 50 may be impressed is 
possible. Thus, if horizontal electric field are used, it is advantageous when extending an angle of visibility rather than 
the case where vertical electric field are used. In addition, it is possible to apply the gestalt of this operation to various 
kinds of liquid crystal materials (liquid crystal phase), a mode of operation, a liquid crystal array, the drive method, etc, 
[0104] (Actuation of an inspection circuit) With the gestalt of the operation explained above, although the precharge 
circuit 201 and the sampling circuit 301 were formed, it may replace with these or, in addition, the inspection circuit 
which has TFT for conducting predetermined inspection for inspecting the quality of the liquid crystal equipment 
concemed at the manufacture middle or the time of shipment, a defect, etc. may be established in the bottom of the 
circumference abandonment 53. An example of such an inspection circuit is shown in drawing 9 . 
[0105] The inspection circuit 401 is equipped with two or more TFT402 in drawing 9 . The drive signal Unes 403a and 
403b for supplying the inspection circuit driving signals TXl and TX2 to the gate of TFT402, respectively are 
connected. The inspection signal lines 404a-404d for supplying the inspection signals CX1-CX4, respectively are 
connected to the source of TFT402. And the data line 35 is connected to the drain of TFT402. In the case of inspection, 
TFT402 is alternatively tumed on and off by the inspection circuit driving signals TXl and TX2, and the inspection 
signals CX1-CX4 of predetermined voltage, the precharge signal of predetermined voltage, and the picture signal of 
predetermined voltage are impressed. And the current value which flows to the inspection signal lines 404a-404d is 
measured, and it is compared with the current value in the defect-free article obtained experientially or theoretically 
beforehand. Consequently, inspection of the open circuit during wiring, short (short circuit) inspection during wiring, 
inspection of the circuit leak in the precharge circuit 201 or a sampling circuit 301, etc. can be conducted comparatively 
easily by impressing such applied voltage in the combination of a predetermined class, and measuring current. 
[0106] Thus, since protection from light of as opposed to [ if the protection-from-Ught layer 3 is formed in the bottom of 
a channel field at least and an inspection circuit is prepared between the protection-from-light layer 3 and the 
circumference abandonment 53 ] the light from both the substrates side of TFT which an inspection circuit has is made 
also when preparing an inspection circuit, transistor characteristics do not deteriorate by light. Therefore, in case a 
screen is displayed on usual, image quality grace does not fall remarkably according to the leakage current from the 
inspection circuit which is not used. In addition, the scanning-line drive circuit 104 and the data-line drive circuit 101 
can be formed in the circumference portion of the TFT array substrate 1 with additional coverage, and reduction of the 
display area in liquid crystal equipment is not caused. In addition, you may make it prepare the precharge circuit of the 
inspection circuit combination which has the fimction of an inspection circuit like drawing 9 instead of preparing an 
inspection circuit like drawing 9 . 

[0107] Furthermore, it may replace with the precharge circuit 201 and a sampling circuit 301, or, in addition, the 
circumference circuit which has TFT for voltage maintenance of the data-line drive circuit 101 and scanning-line drive 
circuit 104 grade for operating the liquid crystal equipment concemed as shown in drawing 8 may be established in the 
bottom of the circumference abandonment 53. These circumference circuits are formed so that the all or a part may lap 
with the circumference abandonment 53. If such a configuration is taken, a seal field can expand a circumference circuit 
field, if it is made to prepare in the outside of a circumference circuit, i.e., the outermost periphery of the TFT array 
substrate 1 . Even if there is little TFT which a circumference circuit has also in this case, the protection-from-light layer 
3 is formed in the bottom of a channel field. Thus, if a circumference circuit is prepared between the protection-from- 
light layer 3 and the circumference abandonment 53, since the protection from light to the Ught from both the substrates 
side is made, transistor characteristics do not deteriorate by light (for example, thing which maintenance voltage leaks). 
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Even if it arranges such a circumference circuit under the circuit of an alternating current drive, then the circumference 
abandonment 53 especially, the problem of deterioration of the liquid crystal layer 50 by the above-mentioned direct- 
current- voltage impression is not produced. 

[0108] Moreover, you may make it connect with LSI for a drive mounted on TAB (tape automated bonding substrate) 
instead of forming the data-line drive circuit 101 and the scanning-line drive circuit 104 on the TFT array substrate 1 
electrically and mechanically through the anisotropy electric conduction film prepared in the periphery of the TFT array 
substrate 1. 

[0109] (Manufacture process) Next, the manufacture process of liquid crystal equipment 200 including the precharge 
circuit 201 and a sampling circuit 301 is explained with reference to drawing 12 fi-om drawing 10 . 
[0110] First, formation of TFT30 portion in which the protection-from-light layer 3 was formed in the TFT array 
substrate 1 side is explained with reference to drawing 10 and drawing 1 1 . 

[01 1 1] As shown in the production process (1) of drawing 10 , the TFT array substrates 1, such as a quartz substrate, 
hard glass, and a silicon substrate, are prepared. Here, preferably, annealing treatment is carried out at inert gas ambient 
atmospheres, such as N2 (nitrogen), and an about 900-1300-degree C elevated temperature, and it pretreats so that 
distortion produced in the TFT array substrate 1 in the elevated-temperature process carried out behind may decrease. 
That is, according to the temperature by which high temperature processing is carried out at the maximum elevated 
temperature in a manufacture process, the TFT array substrate 1 is heat-treated at the same temperature or the 
temperature beyond it in advance. 

[01 12] Thus, all over the processed TFT array substrate 1, by sputtering etc., it consists of metal alloys, such as a metal 
containing at least one, such as Ti, Cr, W, Ta, Mo, and Pd, or metal silicide, and the protection-fi-om-Hght film of about 
1000-5000A thickness is formed. Then, the protection-fi"om-light layer 3 is formed by forming the mask corresponding 
to the pattern of the protection-from-Ught layer 3 by the photolithography on the formed this protection-fi-om-light film, 
and etching to a protection-fi-om-light film through this mask. 

[0113] In addition, the protection-fi-om-Ught layer 3 is formed so that the field, the source field 34, and the drain field 36 
for chaimel formation may be seen and covered firom the rear face of the TFT array substrate 1 among the 
semiconductor layers 32 of TFT30 at least. 

[01 14] Next, as shown in the production process (2) of drawing 10 , while [ the 1st layer ] consisting of silicate glass 
fihns, such as NSG, PSG, BSG, and BPSG, a silicon nitride film, a silicon oxide fihn, etc. using TEOS (tetrapod ethyl 
orthochromatic silicate) gas, TEB (tetrapod ethyl boat rate) gas, TMOP (tetrapod methyl oxy-FOSU rate) gas, etc. with 
ordinary pressure or a reduced pressure CVD method, an insulating layer 41 is formed on the protection-fi-om-light layer 
3. The thickness of an insulating layer 41 has desirable about 500-15000A between the 1st layer. Or after forming a 
thermal oxidation film, a high-temperature-oxidation silicon film (HTO film) and a silicon nitride film are fiirther 
deposited on the comparatively thin thickness of about 500A with a reduced pressure CVD method etc., and an 
insulating layer 41 may be formed between [ with multilayer structure with a thickness of about 2000A ] the 1st layer. 
Furthermore, a flat film may be formed by piling up or replacing with such a silicate glass film, and carrying out the 
spin coat of the SOG (spin-on glass: spinning-like glass), or performing CMP (Chemical Mechanical Polishing) 
processing. Thus, if flattening of the upper surface of an insulating layer 41 is carried out by spin coat processing or 
CMP processing between the 1st layer, the advantage of being easy to form TFT30 behind in the bottom will be 
acquired. 

[01 15] In addition, between the 1st layer, to an insulating layer 41, by performing about 900-degree C aimealing 
treatment, while preventing contamination, flattening may be carried out. 

[01 16] Next, as shown in the production process (3) of drawing 10 , about 450-550 degrees C of amorphous silicon 
fihns are preferably formed comparatively on an insulating layer 41 between the 1st layer with the reduced pressure 
CVD (for example, CVD with a pressure of about 20-40Pa) using the mono-silane gas of flow rate about 400 to 600 
cc/min, disilane gas, etc. of about 500 degrees C in low-temperature environment. Then, in nitrogen-gas-atmosphere 
mind, at about 600-700 degrees C, preferably, soUd phase growth of the polish recon film is carried out by ****** 
which performs annealing treatment of 4 - 6 hours for about 1 to 10 hours until it becomes the thickness of about lOOOA 
preferably in about 500-2000A thickness. Under the present circumstances, when creating TFT of an N channel mold, 
the dopant of V group elements, such as Sb (antimony). As (arsenic), and P (Lynn), may be shghfly doped by an ion 
implantation etc. Moreover, in using TFT as a P channel mold, it dopes slightly the dopant of III group elements, such 
as aluminum (aluminum), B (boron), Ga (gallium), and In (indium), by an ion implantation etc. In addition, a polish 
recon fihn may be directly formed with a reduced pressure CVD method etc. without passing through an amorphous 
silicon film. Or drive silicon ion into the polish recon film deposited with the reduced pressure CVD method etc., once 
make it amorphous (amorphous-izing), it is made to recrystallize by annealing treatment etc. after that, and a polish 
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recon film may be fomaed. 

[0117] Next, as shown in the production process (4) of drawing 10 , a thermal oxidation film with a comparatively thin 
thickness of about 300A is formed for the semiconductor layer 32 the temperature of about 900-1300 degrees C, and by 
oxidizing thermally with the temperature of about 1000 degrees C preferably, a high-temperature-oxidation silicon film 
(HTO film) and a silicon nitride film are fiirther deposited on the comparatively thin thickness of about 500A with a 
reduced pressure CVD method etc., and the gate insulating layer 33 with multilayer structure is formed, consequently, 
the thickness of the semiconductor layer 32 ~ the thickness of about 300-1500A - desirable — the thickness of about 
350-450A — becoming — the thickness of the gate insulating layer 33 - the thickness of about 200-1 500A — it becomes 
the thickness of about 3 00 A preferably. Thus, by shortening elevated-temperature thermal oxidation time amount, when 
using especially an about 8 inches large-sized substrate, the camber by heat can be prevented. However, the gate 
insulating layer 33 with monolayer structure may be formed only by oxidizing the semiconductor layer 32 thermally. 
[01 18] Next, as shown in the production process (5) of drawing 10 , after depositing a polish recon film with a reduced 
pressure CVD method etc. through the gate insulating layer 33 on the semiconductor layer 32, the gate electrode 31 
(scanning line) is formed according to a photolithography production process, an etching production process, etc. 
[01 19] However, the gate electrode 31 (scanning line) may be formed in a multilayer combining not a polish recon film 
but a refi-actory metal film or a metal silicide fibn, and a p-Si film, in this case, it also becomes possible to omit a part or 
all of the 2nd protection-fi-om-light layer 23 by the protection-fi-om-light nature which a metal membrane metallurgy 
group sihcide film has if the 2nd protection-firom-light layer 23 arranges the gate electrode 3 1 (scanning line) as the part 
or the protection-fi-om-light film which boils all and corresponds of a wrap field. In this case, there is an advantage 
which can prevent decline in the pixel numerical aperture by the lamination gap with the opposite substrate 2 and the 
TFT array substrate 1 especially. 

[0120] Next, as shown in the production process (6) of drawing 1 1 , when TFT30 is set to TFT of an N channel mold 
with LDD structure, In order to form the low concentration dope field which constitutes the part which adjoins the 
semiconductor layer 32 among the source field 34 and the drain field 36 first at a channel side, respectively The gate 
electrode 31 is used as a diffusion mask. The dopant of V group elements, such as P, by low concentration It dopes, (for 
example, P ion ~ dose of one to 3xl013-/cm2) then, after forming a resist layer on the gate electrode 31 with a mask 
with width of face wider than the gate electrode 31, similarly the dopant of V group elements, such as P, is doped by 
high concentration (for example, P ion - the dose of one to 3xl015-/cm2). Moreover, in the semiconductor layer 32, 
when using TFT30 as a P channel mold, in order to form the source field 34 and the drain field 36, the dopant of III 
group elements, such as B, is used and doped. Thus, when it considers as LDD structure, the advantage which can 
reduce the short channel effect is acquired. In addition, it is not necessary to dope by dividing into two steps, low 
concentration and high concentration, in this way. For example, it is good also as TFT of offset structure, without 
performing a low-concentration dope, and it is good also as TFT of a self aryne mold by the ion-implantation 
technology using P ion, B ion, etc., using the gate electrode 31 as a mask. 

[0121] In parallel to these production processes, the data-line drive circuit 101 and the scanning-line drive circuit 104 
with the complementary-type structure which consists of an N channel mold TFT and a P channel mold TFT are formed 
in the periphery on the TFT array substrate 1 . Thus, since TFT30 is poly-Si TFT, at the time of formation of TFT30, it is 
the same production process, and it can form the data-line drive circuit 101 and the scanning-line drive circuit 104, and 
is advantageous on manufacture. 

[0122] next, it is shown in the production process (7) of draw ing 1 1 - as - the gate electrode 31 (scanning line) — a 
wrap ~ like, using ordinary pressure or a reduced pressure CVD method, TEOS gas, etc., while [ tiie 2nd layer ] 
consisting of silicate glass films, such as NSG, PSG, BSG, and BPSG, a silicon nitride fibn, a silicon oxide fihn, etc, an 
insulating layer 42 is formed. The thickness of an insulating layer 42 has desirable about 5000-15000A between the 2nd 
layer. And in order to activate the source field 34 and the drain field 36, after performing about 1000-degree C 
annealing treatment about 20 minutes, the contact hole 37 to the source electrode 35 (data line) is formed by dry 
etching, such as reactant etching and reactant ion beam etching. Under the present circumstances, there is an advantage 
that the direction which punctured the contact hole 37 can make a puncturing configuration almost the same as mask 
shape by anisotropic etching like reactant etching and reactant ion beam etching. However, if it punctures combining 
dry etching and wet etching, since a contact hole 37 will be made in the shape of a taper, the advantage that the open 
circuit at the time of wiring coimection can be prevented is acquired, moreover, the contact hole for connecting the gate 
electrode 31 (scanning line) with the wiring which is not a drawing example is also opened in an insulating layer 42 
between the 2nd layer according to the same production process as a contact hole 37. 

[0123] Next, as shown in the production process (8) of drawing 1 1 , between the 2nd layer, on an insulating layer 42, 
low resistance metal metallurgy group silicide, such as aluminum, etc. is deposited on the thickness of about 1000- 
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5000A by sputtering processing etc., and the source electrode 35 (data line) is further formed according to a 
photolithography production process, an etching production process, etc. 

[0124] in this case, it also becomes possible to omit a part or all of the 2nd protection-from-light layer 23 by the 
protection-from-light nature which metal membrane metallurgy group silicide fibns, such as aluminum, have if the 2nd 
protection-from-light layer 23 arranges the source electrode 35 (data line) as the part or the protection-from-light film 
which boils all and corresponds of a wrap field. In this case, there is an advantage which can prevent decline in the pixel 
numerical aperture by the lamination gap with the opposite substrate 2 and the TFT array substrate 1 especially. 
Moreover, the source electrode 35 is formed so that the channel field of the semiconductor layer 32 may be covered at 
least, and it is made to cover with the source electrode 35 so that incident light may not be further irradiated directly by 
the surface of the protection-from-light layer 3 arranged in the channel field lower part of the semiconductor layer 32. 
Thereby, since the channel field of the semiconductor layer 32 can be protected from incident light and retum light, the 
leakage current of TFT by the photo-electric-conversion effect of a polish recon film can be reduced. 
[0125] Next, using ordinary pressure or a reduced pressure CVD method, TEOS gas, etc., as shown in the production 
process (9) of drawing 1 1 , while [ the 3rd layer ] consisting of siUcate glass films, such as NSG, PSG, BSG, and BPSG, 
a silicon nitride film, a silicon oxide film, etc., an insulating layer 43 is formed, so that the source electrode 35 (data 
line) top may be covered. The thickness of an insulating layer 43 has desirable about 5000-1 5000A between the 3rd 
layer, or such a silicate glass film ~ replacing with - or - in piles - an organic film and SOG (spin-on glass) — a spin 
coat - carrying out - or - or CMP processing may be performed and a flat fibn may be formed. 
[0126] Furthermore, the contact hole 38 for carrying out electrical installation of the pixel electrode 1 1 and the drain 
field 36 is formed by dry etching, such as reactant etching and reactant ion beam etching. Under the present 
circumstances, the advantage that the direction which punctured the contact hole 38 can make a puncturing 
configuration almost the same as mask shape by anisotropic etching like reactant etching and reactant ion beam etching 
is acquired. However, if it punctures combining dry etching and wet etching, since a contact hole 38 will be made in the 
shape of a taper, the advantage that the open circuit at the time of wiring connection can be prevented is acquired. 
[0127] Next, as shown in the production process (10) of drawing 1 1 , between the 3rd layer, on an insulating layer 43, 
transparence conductivity thin films, such as an ITO film, are deposited on the thickness of about 500-2000A by 
sputtering processing etc., and the pixel electrode 1 1 is further formed according to a photolithography production 
process, an etching production process, etc. In addition, when using the liquid crystal equipment 200 concemed for the 
liquid crystal equipment of a reflective mold, the pixel electrode 1 1 may be formed from an opaque material with high 
reflection factors, such as aluminum. 

[0128] Then, after applying the spreading liquid of the orientation film of a polyimide system on the pixel electrode 11, 
the orientation film 12 shown in drawing 1 is formed by performing rubbing processing in the predetermined direction 
so that it may have a predetermined pre tilt angle etc. 

[0129] Next, protection-from-light layer 3" explains formation of TFT202 portion of the precharge circuit 201 
established in the TFT array substrate 1 side with reference to drawing 12 based on the B-B' cross section of drawing 8 . 

[0130] About formation of TFT202 portion of the precharge circuit 201, the production process (6) of drawing 1 1 is 
performed at the same thin film formation production process from formation of TFT30 portion explained with 
reference to drawing 10 and drawing 1 1 , and the production process (1) of drawing 10 . Therefore, the explanation is 
omitted. 

[013 1] in this case ~ the - two - a layer - between - an insulating layer - 42 - annealing treatment - giving ~ xmtil — 
drawin g 1 1 - a production process - (- seven -) - being the same - although - after that - drawing 12 - a 
production process - (~ seven ~) - being shown - as - precharge - a signal line 204 - receiving - a contact hole - 
37 - " - the data line - 35 - receiving - a contact hole - 38 - " ~ the production process (7) of drawing 1 1 ~ being 
concurrent — dry etching, 

[0132] Next, as shown in the production process (8) of drawing 12 , low resistance metal metallurgy group silicide, such 
as aluminum, etc. is deposited by sputtering processing etc. on an insulating layer 42 between the 2nd layer according to 
the same thin film formation production process as the production process (8) of drawing 1 1 . Furthermore, in parallel to 
the production process (8) of drawing 1 1 , the precharge signal line 204 and the data line 35 which have a predetermined 
pattem, respectively are formed according to a photolithography production process, an etching production process, etc. 
[0133] Next, as shown in the production process (9) of drawing 12 , while [ tiie 3rd layer ] consisting of silicate glass 
etc. according to the same thin film formation production process as the production process (9) of drawing 1 1 so that the 
data-line 35 and precharge signal-line 204 top may be covered, an insulating layer 43 is formed. And about transparence 
conductivity thin fihns, such as an ITO fibn deposited on an insulating layer 43 between the 3rd layer according to the 
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thin film formation production process of tiie production process (10) of drawing 1 1 , all are removed by etching 
processing etc. 

[0134] In addition, since it is the same as that of formation of TFT202 portion of the above-mentioned precharge circuit 
201 about formation of TFT302 portion of the sampling circuit 301 where protection-fi-om-light layer 3" was prepared 
in the TFT array substrate 1 side, the explanation is omitted. 

[0135] (Electronic equipment) Next, the gestalt of operation of electronic equipment equipped with the liquid crystal 

equipment 200 explained to details above is explained with reference to drawing 18 from drawing 13 . 

[0136] The outline configuration of the electronic equipment which equipped drawing 13 with liquid crystal equipment 

200 in this way is shown first. 

[0137] In drawing 13 , electronic equipment is constituted in preparation for the liquid crystal equipment 200 and the 
clock generation circuit 1008 list in which the drive circuit 1004 including the source 1000 of a display information 
output, the display information processing circuit 1002, the above-mentioned scanning-line drive circuit 104, and the 
data-line drive circuit 101, the precharge circuit constituted as mentioned above, and the sampling circuit were 
established in the power circuit 1010. The source 1000 of a display information output outputs display information, such 
as a picture signal of a predetermined format, to the display information processing circuit 1002 based on the clock 
signal fi-om the clock generation circuit 1008 including memory, such as ROM (Read Only Memory), RAM (Random 
Access Memory), and an optical disk unit, a tuning circuit, etc. The display information processing circuit 1002 is 
constituted including various well-known processing circuits, such as amplification and a polarity-reversals circuit, a 
phase expansion circuit, a rotation circuit, a gamma correction circuit, and a clamping circuit, carries out sequential 
generation of the digital signal fi-om the display information inputted based on the clock signal, and outputs it to the 
drive circuit 1004 with a clock signal CLK. The drive circuit 1004 drives liquid crystal equipment 200 by the above- 
mentioned drive method the scanning-line drive circuit 104 and the data-line drive circuit 101. A power circuit 1010 
supplies a predetermined power supply to each above-mentioned circuit. In addition, on the TFT array substrate which 
constitutes liquid crystal equipment 200, the drive circuit 1004 may be carried and, in addition to this, the display 
information processing circuit 1002 may be carried. 

[0138] Next, the example of the electronic equipment constituted in this way fi-om drawing 14 by drawing 1 8 is shown, 
respectively. 

[0139] Three liquid crystal modules containing the liquid crystal equipment with which the drive circuit 1004 which the 
hquid crystal projector 1 1 00 mentioned above was carried on the TFT array substrate at drawing 14 are prepared, the 
outiine block diagram of the optical system of a projection mold projector xised as liquid crystal equipments 962R, 
962G, and 962B for RGB, respectively is shown, and drawing 15 is the E-E' cross section of drawing 14 . The light 
equipment 920 mentioned above and the homogeneity illumination-light study system 923 are adopted as the optical 
system of the projection mold display of this example. And the color separation optical system 924 as a color separation 
means by which a projection mold display separates into red (R), green (G), and blue (B) the flux of light W by which 
outgoing radiation is carried out from this homogeneity illumination-light study system 923, Three light valves 925R, 
925G, and 925B as a modulation means to modulate each colored light bunches R, G, and B, It has the projector lens 
unit 6 as the color composition prism 910 as a color composition means to re-compound the colored li^t bunch after 
becoming irregular, and a deUvery system which carries out expansion projection of the compounded flux of light on the 
surface of a plane of incidence 100. Moreover, it also has the light guide system 927 which leads the blue glow bunch B 
to corresponding light valve 925B. 

[0140] ITie homogeneity illumination-light study system 923 is equipped with two lens boards 921 and 922 and 
reflective mirrors 93 1 , and is arranged at the condition that two lens boards 921 and 922 intersect perpendicularly on 
both sides of the reflective mirror 93 1 . Two lens boards 921 and 922 of the homogeneity illumination-light study system 
923 are equipped with two or more rectangle lenses arranged in the shape of a matrix, respectively. The flux of light by 
which outgoing radiation was carried out from light equipment 920 is divided into two or more partial flux of lights by 
the rectangle lens of the 1st lens board 921. And these partial flux of lights are superimposed three light valves 925R 
and 925G and near 925B with the rectangle lens of the 2nd lens board 922. Therefore, even when it has illumination 
distribution with light equipment 920 uneven in the cross section of an outgoing beam by using the homogeneity 
illumination-Hght study system 923, it becomes possible to illuminate three light valves 925R, 925G, and 925B by the 
uniform illumination light. 

[0141] Each color separation optical system 924 consists of a bluish green reflective dichroic mirror 941, a green 
reflective dichroic mirror 942, and a reflective mirror 943. First, in the bluish green reflective dichroic mirror 941, tiie 
blue glow bunch B included in the flux of light W and the green light bunch G are reflected by the right angle, and it 
goes to the green reflective dichroic mirror 942 side. This mirror 941 is passed, it is reflected by the right angle by the 
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back reflective mirror 943, and outgoing radiation of the red flxix of light R is carried out to the prism unit 910 side from 
the outgoing radiation section 944 of the red flux of light R. 

[0142] Next, in the green reflective dichroic mirror 942, the green light bimch G is reflected by the right angle among 
the blue reflected in the bluish green reflective dichroic mirror 941, and the green light bunches B and G, and outgoing 
radiation is carried out to a color composition optical-system side from the outgoing radiation section 945 of the green 
hght bimch G. Outgoing radiation of the blue glow bunch B which passed the green reflective dichroic mirror 942 is 
carried out to the light guide system 927 side from the outgoing radiation section 946 of the blue glow bunch B. In this 
example, it is set up so that the distance from the outgoing radiation section of the flux of light W of a homogeneity 
illumination-light study element to the outgoing radiation sections 944, 945, and 946 of each colored light bunch in the 
color separation optical system 924 may become almost equal. 

[0143] Condenser lenses 951 and 952 are arranged at the outgoing radiation side of the red of the color separation 
optical system 924, and the outgoing radiation sections 944 and 945 of the green light bunches R and G, respectively. 
Therefore, incidence of the red and the green light bunches R and G which carried out outgoing radiation from each 
outgoing radiation section is carried out to these condenser lenses 951 and 952, and they are made parallel. 
[0144] Thus, incidence of the red and the green light bxmches R and G which were made parallel is carried out to light 
valves 925R and 925G, they are modulated, and the image information corresponding to each colored light is added. 
That is, according to image information, switching control of these liquid crystal equipments is carried out by the non- 
illustrated driving means, and, thereby, the modulation of each colored light which passes through this is performed. 
Such a driving means can use a well-known means as it is. On the other hand, the blue glow bunch B is led to light 
valve 925B which corresponds through the light guide system 927, and a modulation is similarly performed in here 
according to image information. In addition, the light valves 925R, 925G, and 925B of this example are liquid crystal 
light valves which consist of the incidence side polarization means 960R, 960G, and 960B, outgoing radiation side 
polarization means 961 R, 961 G, and 961B, and liquid crystal equipments 962R, 962G, and 962B arranged among these 
further, respectively. 

[0145] The light guide system 927 consists of a middle lens 973 arranged between the condenser lens 954 arranged to 
the outgoing radiation side of the outgoing radiation section 946 of the blue glow bunch B, the incidence side reflective 
mirror 971, the outgoing radiation side reflective mirrors 972, and these reflective mirrors, and a condenser lens 953 
arranged to the near side of light valve 925B. From a condenser lens 946, through the light guide system 927, the blue 
glow bxmch B by which outgoing radiation was carried out is led to liquid crystal equipment 962B, and is modulated. 
The blue glow bunch B becomes the longest, therefore the quantity of light loss of a blue glow bunch of distance from 
the optical path length of each colored light bunch, i.e., the outgoing radiation section of the flux of light W, to each 
liquid crystal equipments 962R, 962G, and 962B increases most. However, quantity of light loss can be controlled by 
making ttie light guide system 927 intervene. 

[0146] Incidence of each colored light bxmches R, G, and B modulated through each light valves 925R, 925G, and 925B 
is carried out to the color composition prism 910, and they are compoxmded here. And expansion projection is carried 
out on the surface of the plane of incidence 100 which has the light compounded by this color composition prism 910 in 
a position through the projector lens unit 906. 

[0147] With the gestalt of this operation, to the liquid crystal equipments 962R, 962G, and 962B Since the protection- 
from-light layer is prepared in the TFT bottom, the liquid crystal equipment 962R concemed, The reflected light by the 
incident light study system in the liquid crystal projector based on tfie incident light from 962G and 962B, Even if a part 
of incident light which runs through an incident li^t study system carries out incidence from a TFT array substrate side 
as a retum light after carrying out outgoing radiation from the reflected light from the surface of the TFT array substrate 
at the time of incident light passing, and other liquid crystal equipments Protection from light to channels, such as 
circumference circuits, such as TFT for switching of a pixel electrode or TFT of a sampling circuit, TFT of a 
PURICHAJINGU circuit, TFT of an inspection circuit or a data-line drive circuit, and a scaiming-line drive circuit, can 
fiiUy be performed. 

[0148] For this reason, in a configuration, since it becomes unnecessary to arrange the film for retum light prevention 
separately, or to perform retum light prevention processing to a polarization means between each liquid crystal 
equipments 962R, 962G, and 962B and a prism unit even if it uses the prism unit suitable for a miniaturization for an 
incident light study system, small and when being simplified, it is very advantageous. 

[0149] Moreover, with the gestalt of this operation, since the effect of the channel field on TFT by retum light can be 
suppressed, it is not necessary to stick the polarization means which performed direct retum light prevention processing 
to liquid crystal equipment. Then, as shown in drawing 14 and drawing 15 , a polarization means is separated from 
liquid crystal equipment, one polarization means 961R, 961G, and 961B are stuck on the prism unit 910, and the 
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polarization means 960R, 960G, and 960B of another side can more specifically be stuck [ formation and ] on condenser 
lenses 953, 945, and 944. Thus, since the heat of a polarization means is absorbed in a prism xmit by sticking a 
polarization means on a prism unit, the temperature rise of liquid crystal equipment can be prevented. 
[0150] Moreover, since an air space is made by detaching and forming liquid crystal equipment, a polarization means, 
and between between liquid crystal equipment and a polarization means as shown in drawing 1 5 , From a cooling means 
for example, by sending in ventilation of cold blast etc. from the ventilation opening 990 between liquid crystal 
equipment and a polarization means by forming a cooling means in either a prism unit top or the bottom The 
temperature rise of liquid crystal equipment can be prevented further, and malfunction by the temperature rise of liquid 
crystal equipment can be prevented. 

[0151] In drawin g 16 , the personal computer 1200 of other example slack laptop types of electronic equipment is 
equipped with the main part 1204 with which the keyboard 1202 was incorporated while it has liquid crystal equipment 
200 mentioned above in the top covering case and it holds CPU, memory, a modem, etc. further. 
[0152] In drawing 17 , the drive circuit 1004 of the above-mentioned [ other example slack pagers 1300 of electronic 
equipment ] in the metal frame 1302 is held in the light guide [ in which the liquid crystal equipment 200 which is 
carried at a TFT array substrate top and forms a liquid crystal module contains back light 1306a ] 1306, circuit board 
1308, 1st, and 2nd shield boards 1310 and 1312 or 2 elastic conductors 1314 and 1316, and a list with the tape carrier 
package tape 1318. In the case of this example, the above-mentioned display information processing circuit 1002 (refer 
to drawing 13 ) may be carried in the circuit board 1308, and may be earned on the TFT array substrate of liquid crystal 
equipment 200. Furthermore, it is also possible to carry the above-mentioned drive circuit 1004 on the circuit board 
1308. 

[0153] moreover, as shown in drawing 18 , in the case of the liquid crystal equipment 200 which carries neither the 
drive circuit 1004 nor the display information processing circuit 1002 To TCP (Tape Carrier Package) 1320 mounted on 
the polyimide tape 1322, IC1324 including the drive circuit 1004 or the display information processing circuit 1002 It is 
also possible to connect physically and electrically through the anisotropy electric conduction film prepared in the 
periphery of the TFT array substrate 1, and to carry out production, sale, use, etc. as liquid crystal equipment. 
[0154] ****** equipped with the video tape recorder of a liquid crystal television, a viewfinder mold, or a monitor 
direct viewing type, the car navigation equipment, the electronic notebook, the calculator, the word processor, the 
workstation, the cellular phone, the TV phone, POS terminal, and touch panel other than electronic equipment which 
were explained with reference to drawing 18 from drawing 14 above etc. is mentioned as an example of the electronic 
equipment shown in drawing 13 . 

[0155] As explained above, according to the gestalt of this operation, the protection-from-light engine performance to 
return light etc. is high, and TFT with outstanding transistor characteristics can realize various kinds of electronic 
equipment equipped with the hquid crystal equipment in which high-definition image display is possible. 
[0156] 

[Effect of the Invention] Since the situation where originate in return light etc. in the 1st, 2nd, and 3rd switching 
elements which consist of TFT etc., for example, a photocurrent occurs, and a switching characteristic deteriorates is 
prevented beforehand according to this invention, high-definition image display becomes possible by the switching 
element with the outstanding switching characteristic. Furthermore, since there is no need of arranging a sampling 
circuit and a precharge circuit into the circumference portion of the 1 st substrate into which it was put by the case of 
protection-from-light nature like before, it also becomes possible, for example by arranging these circuits under 
circumference abandonment to use effectively dead space called the bottom of circumference abandonment 
[0157] Moreover, since the situation where originate in return light etc., a photocurrent occurs in a semiconductor layer, 
and the transistor characteristics of TFT deteriorate is prevented beforehand, the high-definition image display of it 
becomes possible by TFT with outstanding transistor characteristics. 
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[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] It comes to pinch liquid crystal between the 1st and 2nd substrates of a pair, and has two or more pixel 
electrodes connected to two or more scanning Unes, two or more data lines which intersect said two or more scanning 
Unes, two or more 1st switching elements connected to two or more of said scanning lines and data lines, and said two 
or more 1st switching elements on said 1st substrate, 

One [ at least ] circuit is arranged at said 1st substrate among a sampling circuit which samples a picture signal by two 
or more 2nd switching elements, and is supplied to said two or more data lines, and a precharge circuit which precedes a 
precharge signal of a predetermined voltage level with said picture signal by two or more 3rd switching elements at said 
two or more data lines, and is supplied, respectively, 

Liquid crystal equipment characterized by having further a protection-fi-om-light layer prepared in said 1st switching 
element list in a location which counters one [ at least ] element of said 2nd and 3rd switching elements which one 
[ said / at least ] circuit has, respectively, respectively between said 1st substrate and said 1st switching element, and one 
[ this ] element. 

[Claim 2] At least one of said 1st, 2nd, and 3rd switching elements is liquid crystal equipment according to claim 1 
characterized by including a semiconductor layer which constitutes this thin film transistor that consisted of a thin film 
transistor and was formed through an insulator layer on said protection- firom-light layer. 

[Claim 3] It is liquid crystal equipment according to claim 1 or 2 which at least one of said 1st, 2nd, and 3rd switching 
elements consists of a thin film transistor of LDD (Lightly Doped Drain) structure, and is characterized by preparing 
said protection-from-light layer in a location which counters a channel field and a LDD field of this thin fihn transistor 
at least. 
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[Claim 4] Said protection-from-light layer is liquid crystal equipment given in any 1 term of claims 1-3 characterized by 
crossing to the whole region and being formed from the same material of the same thin film formation production 
process. 

[Claim 5] Said protection-from-light layer is liquid crystal equipment given in any 1 term of claims 1-4 characterized by 
connecting with a constant source of potential. 

[Claim 6] Constant potential of said constant source of potential is liquid crystal equipment according to claim 5 
characterized by being equal to touch-down potential. 

[Claim 7] It has further a coimterelectrode prepared in a side which meets said liquid crystal of said 2nd substrate, 
Constant potential of said constant source of potential is liquid crystal equipment according to claim 5 characterized by 
being equal to potential of said counterelectrode. 

[Claim 8] At least one of said 1st, 2nd, and 3rd switching elements is liquid crystal equipment given in any 1 term of 
claims 1-7 characterized by consisting of a thin fibn transistor of any one mold in an N channel mold, a P channel mold, 

and a complementary type. 

[Claim 9] A seal member which sticks said 1st and 2nd substrates in the perimeter of a screen-display field specified 
with said two or more pixel electrodes on a plane parallel to said 1st and 2nd substrates, and surrounds said liquid 
crystal, 

It has fiirther circumference abandonment of protection-from-light nature formed along with an outline of said screen- 
display field at said 2nd substrate between said seal members and said screen-display fields on said plane, 
One [ said / at least ] circuit is liquid crystal equipment given in any 1 term of claims 1-8 characterized by being 
prepared in a location which counters said circumference abandonment. 
[Claim 10] Said precharge circuit is prepared. 

Said two or more data lines are liquid crystal equipment given in any 1 term of claims 1-9 characterized by supplying 
said precharge signal from the other side while said picture signal is supplied from one side of said data line. 
[Claim 1 1] An inspection circuit containing the 4th switching element for conducting predetermined inspection to the 
liquid crystal equipment concerned is ftirther established in said 1st substrate, 

Said protection-from-light layer is liquid crystal equipment given in any 1 term of claims 1-10 characterized by being 
further prepared between said 1st substrate and said 4th switching element in a location which counters said 4tii 
switching element. 

[Claim 12] In liquid crystal equipment according to claim 1, 

It replaces with one [ said / at least ] circuit, and a circumference circuit containing the 5th switching element for 
voltage maintenance for operating the liquid crystal equipment concemed is established in said 1st substrate, 
Said protection-from-light layer is liquid crystal equipment characterized by being prepared between said 1st substrate 
and said 5th switching element in a location which counters said 5th switcWng element. 

[Claim 13] Electronic equipment characterized by equipping either of claims 1-12 with liquid crystal equipment of a 

pubhcation. 

[Claim 14] In a projection mold display which has the light source, a liquid crystal light valve which incidence of the 
light by which outgoing radiation is carried out from this light source is carried out, and performs a modulation 
corresponding to image information, and a delivery system which projects light modulated with said liquid crystal light 

valve, 

Said liquid crystal light valve has liquid crystal equipment with which liquid crystal was pinched between the 2nd 
substrate arranged at a 1st substrate [ which has been arranged at an incidence side of light ], and outgoing radiation 
side, the 1st polarization means arranged on die outside of said 1st substrate, and the 2nd polarization means arranged 
on the outside of said 2nd substrate, 

On said 2nd substrate, it has two or more pixel electrodes connected to two or more scanning hnes, two or more data 
lines which intersect said two or more scanning lines, two or more 1st thin film transistors connected to two or more of 
said scanning lines and data lines, and said two or more 1st thin film transistors. 

Even if there are few said 1st thin fihn transistors between said 2nd substrate and said 1st thin fihn transistor, 
corresponding to a channel field, it comes to arrange a protection-from-light layer then, 

A projection mold display characterized by coming to form space between said 2nd polarization means and said liquid 
crystal equipment. 

[Claim 15] In the projection mold display which has the light source, a color-separation means separate into a colored- 
light bxmch of at least 2 colors the flux of light by which outgoing radiation is carried out from this light source, the 
liquid-crystal light valve that perform a modulation corresponding to image information to the flux of light of each color 
separated by said color-separation means, a synthetic means compound the light modulated with said liquid-crystal light 
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valve, and the delivery system which project the synthetic flux of light by which outgoing radiation was carried out 
from said synthetic means, 

Said liquid crystal light valve has liquid crystal equipment with which it comes to pinch liquid crystal between the 2nd 
substrate arranged at a 1st substrate [ which has been arranged at an incidence side of light ], and outgoing radiation side 
of light, the 1st polarization means arranged on the outside of said 1st substrate, and the 2nd polarization means 
arranged on the outside of said 2nd substrate, 

On said 2nd substrate, it has two or more pixel electrodes connected to two or more scanning lines, two or more data 

lines which intersect said two or more scanning lines, two or more 1st thin film transistors connected to two or more of 
said scaiming lines and data lines, and said two or more 1st thin film transistors. 

Even if there are few said 1st thin fihn transistors between said 2nd substrate and said 1st thin fihn transistor, 

corresponding to a channel field, it comes to arrange a protection-from-Ught layer then. 

Said 2nd polarization means is a projection mold display characterized by being stuck on said synthetic means. 

[Procedure amendment 2] 

[Docximent to be Amended] Specification 

[Item(s) to be Amended] 0012 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0012] 

[Means for Solving the Problem] In order that liquid crystal equipment of this invention may solve the above-mentioned 
technical problem, it comes to pinch liquid crystal between the 1st and 2nd substrates of a pair. On said 1st substrate 
Two or more scaiming lines, two or more data lines which intersect said two or more scanning lines, and two or more 
1st switching elements connected to two or more of said scanning lines and data lines, A sampling circuit which has two 
or more pixel electrodes connected to said two or more 1st switching elements, samples a picture signal by two or more 
2nd switching elements, and is supplied to said two or more data lines. One [ at least ] circuit is arranged at said 1st 
substrate among precharge circuits which precede a precharge signal of a predetermined voltage level with said picture 
signal by two or more 3rd switching elements at said two or more data lines, and are supplied, respectively. In a location 
which coxmters one [ at least ] element of said 2nd and 3rd switching elements which one [ said / at least ] circuit has in 
said 1st switching element list, respectively It is characterized by having fiirther a protection-from-light layer prepared, 
respectively between said 1st substrate and said 1st switching element, and one [ this ] element. 
[Procedure amendment 3] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0013 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0013] According to the liquid crystal equipment of this invention, a sampling circuit samples a picture signal by two or 
more 2nd switching elements which consist of TFT etc., and supplies it to two or more data lines. A precharge circuit 
precedes the precharge signal of a predetermined voltage level with a picture signal by two or more 3rd switching 
elements which consist of TFT etc. at two or more data lines, and supplies it, respectively. One [ at least ] circuit is 
established in the 1st substrate among these sampling circuits and precharge circuits. Here, the protection-from-light 
layer is prepared in the location which counters one [ at least ] element of the 2nd and 3rd switching elements which one 
circuit has, respectively even if this ** cannot be found in the 1st switching element list between the 1st substrate, the 
1st switching element, and one [ this ] element, respectively. Therefore, even if return light etc. carries out incidence 
from the 1st substrate side, before carrying out incidence to the 1st, 2nd, and 3rd switching elements which consist of 
TFT etc., for example, this return light etc. is shaded by the protection-from-light layer formed in the location which 
counters these, respectively. For this reason, the situation where a photocurrent occurs according to the photo-electric- 
conversion effect in the 1st, 2nd, and 3rd switching elements which consist of TFT etc., for example, and a switching 
characteristic deteriorates is prevented beforehand. Furthermore, in this way, since protection from light about a 
sampling circuit or a precharge circuit is given, the need of arranging these circuits into the circumference portion of the 
1st substrate into which it was put by the case of protection-from-Ught nature like before is lost. For example, these 
circuits can also be arranged to a part for 1st set Itabe which counters circumference abandonment of the protection- 
from-light nature formed in the 2nd substrate. 
[Procedure amendment 4] 
[Docxraient to be Amended] Specification 
[Item(s) to be Amended] 0014 
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[Method of Amendment] Modification 
[Proposed Amendment] 

[0014] Moreover, it is characterized by the liquid crystal equipment of this invention containing the semiconductor layer 

which constitutes this thin film transistor that at least one of said 1st, 2nd, and 3rd switching elements consisted of a thin 

fihn transistor, and was formed through the insxilator layer on said protection-firom-light layer. 

[Procedure amendment 5] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0015 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0015] According to the liquid crystal equipment of this invention, among the 1st, 2nd, and 3rd switching elements at 
least one Although the semiconductor layer which constitutes the thin film transistor (TFT) formed through the insulator 
layer on the protection-fi-om-Ught layer is included, even if return light etc. carries out incidence fi-om the 1st substrate 
side, before carrying out incidence to this semiconductor layer, this return light etc. is shaded by the protection-firom- 
light layer formed in the location which counters this. For this reason, in this semiconductor layer, a photocurrent occurs 
according to the photo-electric-conversion effect, and the situation where the transistor characteristics of TFT 
deteriorate is prevented beforehand. 
[Procedure amendment 6] 
[Docimient to be Amended] Specification 
[Item(s) to be Amended] 0016 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0016] Moreover, in the liquid crystal equipment of this invention, at least one of said 1st, 2nd, and 3rd switching 

elements consists of a thin film transistor of LDD structure, and it is characterized by preparing said protection-firom- 

light layer in the location which counters the channel field and LDD field of this thin film transistor at least. 

[Procedure amendment 7] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0017 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0017] According to the liquid crystal equipment of this invention, at least one of the 1st, 2nd, and 3rd switching 
elements consists of TFT of LDD structure, but Since the protection-firom-light layer is prepared in the location which 
counters this channel field of TFT, and a LDD field at least Even if retum light etc. carries out incidence fi-om the 1st 
substrate side, before carrying out incidence to this channel field and a LDD field, this retum light etc. is shaded by the 
protection- fi-om-light layer formed in the location which counters these. For this reason, in this channel field and a LDD 
field, a photocurrent occurs according to the photo-electric-conversion effect, and the situation where the transistor 
characteristics of TFT deteriorate is prevented beforehand. 
[Procedure amendment 8] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0018 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0018] Moreover, the liquid crystal equipment of this invention is characterized by crossing said protection- fi-om-light 

layer to the whole region, and forming it fi"om the same material of the same thin film formation production process. 

[Procedure amendment 9] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0019 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0019] According to the liquid crystal equipment of this invention, although the protection-fi-om-light layer is prepared 
to various kinds of switching elements, it goes across a protection-fi-om-Ught layer throughout the, and it is formed from 
the same material of the same thin fihn formation production process. That is, it becomes possible to form the 
protection-from-light layer to various kinds of switching elements according to the same production process in the 
manufacturing process of the liquid crystal equipment concerned in this case. 
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[Procedure amendment 10] 
[Docxunent to be Amended] Specification 
[Item(s) to be Amended] 0020 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0020] Moreover, the liquid crystal equipment of this invention is characterized by connecting said protection-fi-om- 

light layer to the constant source of potential. 

[Procedure amendment 11] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0021 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0021] According to the liquid crystal equipment of this invention, since the protection-fi:om-light layer is connected to 

the constant source of potential, let a protection-fi^om-light layer be constant potential. Therefore, potential fluctuation 

of a protection-fi-om-Ught layer does not have a bad influence on a protection-fi-om-light layer to switching elements, 

such as TFT by which opposite arrangement is carried out. 

[Procedure amendment 12] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0022 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0022] Moreover, the liquid crystal equipment of this invention is characterized by the constant potential of said 

constant source of potential being equal to touch-down potential. 

[Procedure amendment 13] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0023 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0023] According to the liquid crystal equipment of this invention, since a protection-fi"om-light layer is made into 

touch-down potential, potential fluctuation of a protection-fi-om-light layer does not have a bad influence on a 

protection-fi-om-light layer to switching elements, such as TFT by which opposite arrangement is carried out. 

[Procedure amendment 14] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0024 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0024] Moreover, the liquid crystal equipment of this invention is fiirther equipped with the counterelectrode prepared 

in the side which meets said liquid crystal of said 2nd substrate, and constant potential of said constant source of 

potential is characterized by being equal to the potential of said counterelectrode. 

[Procedure amendment 15] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0025 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0025] According to the liquid crystal equipment of this invention, since a protection-fi-om-light layer is made into the 

potential of a counterelectrode, potential fluctuation of a protection-fi*om-light layer does not have a bad influence on a 

protection-fi-om-light layer to switching elements, such as TFT by which opposite arrangement is carried out. 

[Procedure amendment 16] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0026 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0026] Moreover, the liquid crystal equipment of this invention is characterized by at least one of said 1st, 2nd, and 3rd 
switching elements consisting of a thin film transistor of any one mold in an N channel mold, a P chaimel mold, and a 
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complementary type. 
[Procedxire amendment 17] 
[Docximent to be Amended] Specification 
[Item(s) to be Amended] 0027 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0027] According to the liquid crystal equipment of this invention, at least one of the 1st, 2nd, and 3rd switching 
elements consists of TFT of any one mold in an N channel mold, a P channel mold, and a complementary type, but 
Since the protection-fi-om-light layer is prepared in this location that counters TFT at least, even if return light etc. 
carries out incidence from the 1 st substrate side, before [ this ] carrying out incidence to TFT, this return light etc. will 
be shaded by the protection-from-light layer formed in the location which counters this. For this reason, in this TFT, a 
photocurrent occurs according to the photo-electric-conversion effect, and the situation where the transistor 
characteristics of TFT deteriorate is prevented beforehand. 
[Procedure amendment 18] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0028 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0028] Moreover, the seal member which the liquid crystal equipment of this invention sticks said 1st and 2nd substrates 
in the perimeter of the screen-display field specified with said two or more pixel electrodes on a plane parallel to said 
1st and 2nd substrates, and surrounds said liquid crystal. It has fiirther circumference abandonment of tihe protection- 
from-light nature formed along with the outline of said screen-display field at said 2nd substrate between said seal 
members and said screen-display fields on said plane, and one [ said / at least ] circuit is characterized by being prepared 
in the location which counters said circumference abandonment. 
[Procedure amendment 19] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0029 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0029] According to the liquid crystal equipment of this invention, circumference abandonment of protection-from-light 
nature is formed along with the outline of a screen-display field at the 2nd substrate between the seal members and 
screen-display fields which surround liquid crystal. Here, among a sampling circuit and a precharge circuit, since one 
[ at least ] circuit is established in the location which counters circumference abandonment, if it is called circumference 
abandonment and says, a deployment of dead space can be aimed at. In this case, before carrying out incidence to the 
switching element which these sampling circuits and precharge circuits have even if incident light etc. carries out 
incidence from the 2nd substrate side since especially circumference abandonment is protection-from-light nature, this 
incident light etc. is shaded by circimiference abandonment. Therefore, it originates in incident light etc. and there is no 
un-arranging [ for which a photocurrent occurs according to the photo-electric-conversion effect in a switching element, 
and a switching characteristic deteriorates ]. Thus, if a sampling circuit and a precharge circuit are arranged in the 
location which counters circumference abandonment, since it is not necessary to give protection from light to the light 
from the 2nd substrate side, it is very advantageous. 
[Procedure amendment 20] 
[Document to be Amended] Specification 
[ItiBm(s) to be Amended] 0030 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0030] Moreover, said two or more data lines are characterized by supplying said precharge signal from the other side 

while, as for the liquid crystal equipment of this invention, said precharge circuit is prepared and said picture signal is 

supplied from the one side of said data line. 

[Procedure amendment 21] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0031 

[Method of Amendment] Modification 

[Proposed Amendment] 
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[0031] According to the liquid crystal equipment of this invention, a picture signal is suppUed from the one side of said 

data line, and, as for two or more data lines, a precharge signal is supplied from the other side of said data Une. 

Therefore, a precharge circuit can be estabUshed in an opposite side across the data-line drive circuit, sampling circuit, 

etc. and screen-display field for supplying a picture signal. 

[Procedure amendment 22] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0032 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0032] Moreover, it is characterized by establishing fiirther the inspection circuit containing the 4th switching element 

for the liquid crystal equipment of this invention conducting predetermined inspection to the liquid crystal equipment 

concemed in said 1st substrate, and preparing said protection-from-Ught layer fiuther between said 1st substrate and said 

4th switching element in the location which counters said 4th switching element. 

[Procedure amendment 23] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0033 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0033] According to the liquid crystal equipment of this invention, the protection-from-light layer is prepared in the 
location which counters the 4th switching element which an inspection circuit has between the 1st substrate and this 4th 
switching element. Therefore, even if return light etc. carries out incidence from the 1st substrate side, before carrying 
out incidence to the 4th switching element which consists of TFT etc., for example, this return light etc. is shaded by the 
protection-from-light layer formed in the location which counters this, respectively. For this reason, in the 4th switching 
element which consists of TFT etc., for example, a photocurrent occurs according to the photo-electric-conversion 
effect, and the situation where a switching characteristic deteriorates is prevented beforehand. Furthermore, in this way, 
since protection from light about an inspection circuit is given, it can also arrange to a part for 1st set Itabe which 
counters circumference abandonment of the protection-from-light nature formed in the 2nd substrate. 
[Procedure amendment 24] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0034 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0034] Moreover, it is characterized by replacing the liquid crystal equipment of this invention with one [ said / at least ] 

circuit, estabUshing the circumference circuit containing the 5th switching element for the voltage maintenance for 

operating the liquid crystal equipment concemed in said 1st substrate, and preparing said protection-from-light layer 

between said 1st substrate and said 5th switching element in the location which counters said 5th switching element. 

[Procedure amendment 25] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0035 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0035] According to the liquid crystal equipment of this invention, the protection-from-light layer is prepared in the 
location which coxmters the 5th switching element which a circumference circuit has between tiie 1st substrate and this 
5th switching element. Therefore, even if retum light etc. carries out incidence from the 1st substrate side, before 
carrying out incidence to the 5th switching element which consists of TFT etc., for example, this retum light etc. is 
shaded by the protection-from-light layer formed in the location which coxmters this, respectively. For this reason, the 
situation where a photocurrent occurs according to the photo-electric-conversion effect in the 5th switching element 
which consists of TFT etc., for example, a switching characteristic deteriorates, and maintenance voltage changes is 
prevented beforehand. Furthermore, in this way, since protection from light about a circumference circuit is given, it can 
also arrange to a part for 1 st set Itabe which counters circxraiference abandonment of the protection-from-light nature 
formed in the 2nd substrate. 
[Procedure amendment 26] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0036 
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[Method of Amendment] Modification 
[Proposed Amendment] 

[0036] It is characterized by equipping the electronic equipment of this invention with the liquid crystal equipment of 

the above-mentioned publication. 

[Procedure amendment 27] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0037 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0037] According to the electronic equipment of this invention, electronic equipment is equipped with the liquid crystal 

equipment of the invention in this application mentioned above, and since various kinds of actuation is performed by the 

switching element in which the protection-fi-om-light engine performance to return light etc. has the hi^y excellent 

switching characteristic, the high-definition image display of it becomes possible. 

[Procedure amendment 28] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0038 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0038] The liquid crystal light valve with which incidence of the light to which outgoing radiation of the projection 
mold display of this invention is carried out fi-om the light source and this light source is carried out, and it performs the 
modulation corresponding to image information. In the projection mold indicating equipment which has the delivery 
system which projects the light modulated with said liquid crystal light valve said liquid crystal ligjit valve The Uquid 
crystal equipment with which liquid crystal was pinched between the 2nd substrate arranged at the 1st substrate [ which 
has been arranged at the incidence side of light ], and outgoing radiation side, It consists of the 1st polarization means 
arranged on the outside of said 1st substrate, and the 2nd polarization means arranged on the outside of said 2nd 
substrate. On said 2nd substrate Two or more scanning lines, two or more data lines which intersect said two or more 
scanning lines, and two or more 1st thin film transistors connected to two or more of said scanning lines and data lines. 
It has two or more pixel electrodes connected to said two or more 1st thin film transistors. Between said 2nd substrate 
and said 1st thin film transistor, it is characterized by the thing of said 1st thin fibn transistor which come to arrange a 
protectioh-firom-light layer at least corresponding to a channel field, and it comes to form space between said 2nd 
polarization means and said liquid crystal equipment. 
[Procedure amendment 29] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0039 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0039] According to the projection mold indicating equipment of this invention, the leakage current by retum light can 

be prevented by forming a protection-fi-om-light layer between the 2nd substrate and the 1st thin film transistor. 

Moreover, since the effect on the liquid crystal light valve by retum light can be prevented, it is not necessary to stick a 

polarization means with an antireflection film on liquid crystal equipment like before, therefore - without it sticks the 

2nd polarization means on liquid crystal equipment — alienation — since it can form, the temperature rise of a liquid 

crystal light valve can be prevented. 

[Procedure amendment 30] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0040 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0040] Moreover, a color separation means by which the projection mold display of this invention separates into the 
colored light bimch of at least 2 colors the flux of light by which outgoing radiation is carried out fi-om the light source 
and this light source, The liquid crystal light valve which performs the modulation corresponding to image information 
to the flux of light of each color separated by said color separation means, In the projection mold display which has a 
synthetic means to compound the Hght modulated with said liquid crystal light valve, and the delivery system which 
projects the synthetic flux of light by which outgoing radiation was carried out fi-om said synthetic means The liquid 
crystal equipment with which it comes to pinch liquid crystal between the 2nd substrate arranged at the 1st substrate 
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[ with which said Uquid crystal Hght valve has been arranged at the incidence side of light ], and outgoing radiation side 
of light, It has the 1st polarization means arranged on the outside of said 1st substrate, and the 2nd polarization means 
arranged on the outside of said 2nd substrate. On said 2nd substrate Two or more scanning lines, two or more data lines 
which intersect said two or more scanning lines, and two or more 1st thin film transistors connected to two or more of 
said scanning lines and data lines, It has two or more pixel electrodes connected to said two or more 1st thin fihn 
transistors. Between said 2nd substrate and said 1st thin film transistor, it is characterized by the thing of said 1st thin 
fihn transistor for which it comes to arrange a protection-fi-om-Ugiht layer at least corresponding to a channel field, and 
said 2nd polarization means is stuck on said synthetic means. 
[Procedure amendment 31] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0041 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0041] According to the projection mold display of this invention, since the 2nd polarization means is stuck on the 
synthetic means, space is formed between liquid crystal equipment and the 2nd polarization means. Therefore, the 
temperature rise of liquid crystal equipment can be avoided and malfimction of a Uquid crystal Ught valve can be 
prevented. 

[Procedurie amendment 32] ' 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0042 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0042] As for the projection mold display of this invention, said synthetic means may consist of a prism unit. 

[Procedure amendment 33] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0043 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0043] According to this projection mold display, said synthetic means consists of a prism unit, and the 2nd polarization 
means is stuck on the prism unit. The prism unit is effective in order to be able to absorb the heat capacity of the 2nd 
polarization means in a prism unit since heat capacity is large, and to prevent the temperature rise of a liquid crystal 
light valve. 

[Procedure amendment 34] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0044 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0044] Moreover, the projection mold display of this invention is good to have fiirther a cooling means to send cold 

blast between said liquid crystal equipment and said 2nd polarization means. 

[Procedure amendment 35] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0045 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0045] According to this projection mold display, by forming a cooling means, for example in either a synthetic means 
top or the bottom, and sending cold blast between liquid crystal equipment and a polarization means from a cooling 
means, the temperature rise of a liquid crystal Ught valve can be prevented fiirther, and malfimction of a Uquid crystal 
light valve can be prevented. 



[Translation done.] 
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